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network communications. SUBSTANCE: base 
switching unit has hardware switching facility and 
controller; the latter has processor and memory. 
Gateway switching unit has base switching unit and 
gateway unit controller that has processor, memory, 
and plurality of network interface boards. Actuating 
switching device has base switching unit 
incorporating switching controller and processor, 
memory, and plurality of network interface boards. 
Method describes operation of these devices. 
EFFECT: enhanced speed and information capacity 
of network. 50 cl, 21 dwg, 2 tbl 
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(54) IMPROVED METHOD AND DEVICE FOR DYNAMIC SHIFT BETWEEN ROUTING AND SWITCHING BURSTS 
IN DATA TRANSMISSION NETWORK 


(57) Abstract: 

FIELD: network communications. 

SUBSTANCE: base switching unit has hardware 
switching facility and controller; the 
latter has processor and memory. Gateway 
switching unit has base switching unit and 
gateway unit controller that has processor, 
memory, and plurality of network interface 
boards. Actuating switching device has base 
switching unit incorporating switching 
controller and processor, memory, and 
plurality of network interface boards. 
Method describes operation of these devices. 
EFFECT: enhanced speed and information 

capacity of network. 50 cl, 21 dwg, 2 tbl 
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ripeflnocbinKM i/i3o6peTeHMH 

M3o6peieHne othocmtca k o6nacTM ceTeBbix 
KOMMyHHKau 1 MM. Bonee KOHKpemo b oahom H 3 
BapnaHTOB ocyL4ecTBneHM?i HacTOflLA ee 
M3o6peieHne o6ecneHMBaeT cnoco6 m 
ycTpoMCTBO Arm AnnaMMHecKoro CMemeHMn 
Me>KAy naKeTaMM KOMMyTapMM m 
MapLlipyTH3ai4MH 3C}DC|DeKTI/1BHblM 06pa30M, HT 06 bl 
oSecnenuTb Bbicoxyio nponycKHyio cnocoGHOCTb 
Ana nepeAaHM naKeTOB npM noAflepKaHMM 
nOJlHblX CjDyHKU,HOHaJlbHblX B03M0>KHQCTeM 
MapLLipyTM3aLI I MM B COOTBeTCTBMM C npOTOKOnOM 
MHTepHeT (IP). HacTonmee M3o6peieHne 
oG’beAMH^eT BbicoKoe 6biCTpoAeMCTBMe, 
MHCjDOpMaAHOHHy^ eMKOCTb, B03M0>KH0CTM 
MHoro3aAaMHoro TpacjDMKa c npocTOTofi, 
MacLUTa6npyeMOCTbK) n HSAe>KHOCTbKD. 

BBHAy LunpoKoro pacnpocTpaHeHMn m 
H enpepbiBHoro pocTa ceTM MHTepHeT, KOTopan 
ncnojib3yeT npoTOKon IP, yKa3aHHbiM npoTOKon 
npeBpaTMncn b npeo6naAah0U4MM npoTOKon 
ceieBoro ypoBHn, ncnonb3yeMbiPi b HacTomnee 
BpeMn. 

npoTOKon IP onpeAenneT cjDopMaT 6noKa 
Aa HHbix npoTOKona (PDU) m B 3anMOAeMCTBne 
CTaHAMM C MapLLipyTM3aTOpOM M 

MapujpyTM3aTopa c Mapi_upyTM3aTopoM. 

npoTOKon IP o^ecneHUBaeT He TpeSyiomee 
coeAMHeHMM o6cny>KMBaHMe no nepeAane 
Aa HHbix k nonb30BaienflM npoTOKona IP Ha 
CTaHAUflX, CBFI3aHHblX C CeTflMM HHTepHeT. He 
Tpe6yKDLU,an coeAHHeHMM MOAenb, Ha kotopom 
ocHOBbiBaeTCJR npoTOKon IP, o6ecneHHBaeT 
HaAe>KHyK) m rn^Kyio ocHOBy Arm nocipoeHi/m 
ceTi/i KOMnneKCHbix ycnyr. Bee ocHOBHbie 
onepau,MOHHbie CMCTeMbi BitmonaioT 

peani/i3apMic npoTOKona IP, nosBormioLAyio 
npoTOKony IP i/i cooTBeTCTByioLAeMy npoTOKony 
ypoBHB nepeAaHM (ypoBeHb 4 hjim onopHan 
MOAenb OSI (B3anMHbie coeAMHeHMn OTKpbiTbix 
cucTeM)) T.e. npoTOKony ynpaBJieHi/m nepeAanew 
(TCP) ncnojib30BaTbcn yHMBepcanbHo 
npaKTHHecKM Ha Bcex nnaTcjDopMax annapaTHbix 
CpeACTB OAHMM H3 OCHOBHbIX npeMMyLU,eCTB 
npoTOKona IP nBnneTcn ero Hpe3BbNaMHO 
BbicoKaa MacLLiTaGnpyeMocTb, ycneLUHO 
peann3yeMaa b ceTBX KaK c He6onbLUMM hhcjiom 
nonb30BaTeneH, TaK i/i b ceiax c pa3MepaMM, 
COOTBeTCTByiOLAMMM npeAnpMnTMSM , M BKniOHaa 
mo6anbHyio ceTb MHTepHeT. 

C 6blCTpblM POCTOM CeTH MHTepHeT o6blHHbie 
MapLUpyTM3aTOpbl npoTOKona IP CTaHOBFITCFI 
HeaAeKBaTHbiMn no mx cnoco^HOCTM 
o6pa6aTbiBaTb TpacjDMK ceTi/i MHTepHeT. npM 
COBpeMeHHbIX Tpe 60 BaHHflX K 6blCTpOAeMCTBMfO 
pa^OHHX CT3HI4MM CeTH BbNI/ICneHMFIM Ha 
nonb30BaTenbCKOM cepBepe m bncokmm 

3HaneHMflM ujMpMHbi nonocbi ceTM Bee Ha me 

CTanKHBaioTCH cnpoSneMaMU neperpy>xeHHOCTM 
TpacjDMKa. Ti/inoBbie npo6neMbi BKmoHaioT, 
HanpMMep, M3MeHneMbie b BecbMa bwcokom 
CTeneHH MOMeHTbi BpeMeHi/i OTKnuKa ceTM, 
BbicoKMe 3HaneHHfl nacTOTbi otk330b ceTH, 
HecnocoSHOCTb noAAep>KMBaTb 3aAann, 

HyBCTBUTenbHbie k 3aAepx<KaM. 

KoMMyTaTopbi noKanbHbix ceTeM 

npeAOCTaBTmiOT OTHOCMTeilbHO OKOHOMMHHbIM M 
6biCTpoAeHCTByiOLAHM cnoco6 peiueHMn 
npoSneMbi neperpy3KM b cerivieHTax noKanbHbix 
ceT e\A t coBMecTHO ncnonbsyioLAMX HocnTenn 
MHcjDopMaAHM. TexHonori/m K0MMyTau,m/i 
npeACTaBiiFieTca 6oriee acpcfieKTMBHbiM 
cpeACTBOM b ynpaBneHnn TpacjDHKOM v\ 
pacnpeAeneHHM LUMpHHbi nonocbi b npeAenax 
noKanbHofi ceTH, neM KOHAeHTpaTopbi 


coBMecTHO i/icnonb3yeMbix HocHTenen Aa HHbix 
nan npocTbie MOCTbi atifi ceTeBbix coeAHHeHMH. 
KoMMyTaTopbi noKanbHbix ceTen pa6oTaioT KaK 
annapaTHbie cpeACTBa, nepecbinaioLAMe naKeTbi 
Ha ypoBHe Aa HHbix (ypoBeHb 2 MOAenn OSI), 
5 ocyLAecTBrmn o6pa6oTKy aApecoB ynpaBneHMB 
AocTynoM k HocHTenio h BbinonHnn npocTbie 
cpyHKAHM Ta6nMHHOM nepeKOAHpoBKH. CeTM, 
OCHOBaHHbie Ha MCnonb30BaHMM KOMMyTaTOpOB, 
cnocoGHbi oSecneHMBaTb 6onee Bbicoxyio 
1Q nponycKHyio cnocoSHOCTb, OAHaKO mm 

no-npe>KHeMy CBOMCTBeHHbi npoGneMbi, 
CBn3aHHbie c naBMHHOM MapmpyTM3aAMeM 
nepeAan m HeyAOBneTBopMTenbHOM 

3aiAMLAeHHOCTbK). MapujpyTM3aTopbi, KOTOpbie 
pa6oTaioT Ha ceTeBOM ypoBHe (ypoBeHb 3 
75 onopHOM MOAenM OSI), no-npe>KHeMy 

Heo6xoAMMbi Ana pemeHMA noAO^Hbix npo6neM. 
OAHaKO cpeACTBa GbiCTpoAeMCTByiOLAeM 
KOMMyTaAMM npeBOCXOAflT CnOCO^HOCTM 
coBpeMeHHbix MapLupyTM3aTopoB, co3AaBaa 
"y3KMe MecTa". TpaAMU,MOHHbie cpeACTBa 
20 nepecbinKM naKeTOB npoTOKona IP, Ha KOTopbix 

6a3MpyeTCB ceTb MHTepHeT, rame KaK 
IP-MapujpyTM3aTop, npoBBnaioT cbohd 
H eaAeKBaTHOCTb. MapujpyTMsaTopbi bbjifuctcfi 
AO porOCTOBLAMMM, CnOXCHblMM M 

xapaKTepM3yioTCfl orpaHMHeHHOM nponycKHOM 
25 CnOCOSHOCTblO no CpaBHeHMIO C HOBbIMM 

cpeACTBaMM KOMMyTaAMM. flnfl noAAep>KKM 
B03pacTaiOL4HX noTpe^HOCTeM TpacjDMKa b 
6onbLUMX ceTFix M B MHTepHeT 
IP-MapujpyTM3aTopbi A°n>KHbi pa6oTaTb 6onee 
2 Q 6blCTpO 1/1 C MeHbLUMMM 3aTpaT3MM. 

KpoMe Toro, Heo6xoAMM Bbi6op KanecTBa 
o6cny>KMBaHMn Ann noAAep>KKM B03pacTai0LHMX 
noTpe6HOCTeM b Myn bTMMeAMMHbix 3aAanax m b 
3aAanax peanbHoro BpeMeHM, BKnioHan, 
HanpMMep, KOHcjDepeHi4-CBn3b. CoBpeMeHHbiM 
35 npoTOKon ynpaBneHMn nepeAaneM/npoTOKon 
MHTepHeT (TCP/IP) He o6ecneHMBaeT 
noAA e p>KKM Bbi6opa KanecTBa o6cay>KMBaHMn. 
OAHaKO no Mepe Toro KaK nporpeccMBHbie 
cjDyHKAMOHanbHbie bosmo>khoctm, Tpe^yeMbie 
Bee 6onbUJMM HMcnoM TMnoB TpacjDMKa, BBOAnTcn 
40 b npoTOKon IP, TpaAMpMOHHbie MapujpyTM3aTopbi 

npoTOKona IP Bee b 6ojibLLieM CTeneHM 
OKa3biBaioTcn HeAQCTaTOHHbiMM Arm 
npMMeHeHMn b KanecTBe cpeACTB naKeTHOM 
nepeAaHM. 

Pe>KMM acMHxpoHHOM nepeAaHM (ATM) 
45 xapaKTepM3yeT coSom BbicoKOCKopocTHyio, 

MacLUTa6npyeMyK), MHoro3aAaHHyio 
TexHonorMio, peKnaMMpyeMyio b HacToniAee 
BpeMn b KanecTBe KpaeyronbHoro KaMHn 
coBpeMeHHbix ceTePi, He McnojibsyfOLL^x 
5Q MapujpyTM3aTopbi. ATM npeACTaBrmeT co6om 

BbicoKoacjDcjDeKTMBHyio TexHonorMio naKeTHOM 
nepeAaHM, HacTonbKO OTnMHHyio ot 
coBpeMeHHbix ceTeBbix apxMTeKTyp, TaKMX KaK 
IP, hto b HacTonLAee BpeMn OTcyTCTByeT 
npocTOM nyTb BHeApeHMn ashhom TexHonorMM. 
55 ATM McnbiTbiBaeT 3aTpyAHeHMn b scjDcjDeKTMBHOM 

noAAep>KKe cyiAecTByioLAero noKanbHoro 
ceTeBoro TpacjDMKa BBMAy ero opMeHTMpoBaHHoPi 
Ha coeAMHeHMn apxMTeKTypbi, hto co3AaeT 
HeoGxoAMMocTb b AononHMTenbHOM ycTaHOBKe 
oneHb cnoxHbix HenpoBepeHHbix 

60 MHoroypoBHeBbix npoTOKoaoB. TaKne npoTOKOJibi 

co3AaioT oneBMAHbie npo6neMbi HenpMeMneMO 
AnMTenbHoro BpeMeHM ycTaHOBKM coeAHHeHMn 
KOMMyTMpyeMoro BMpTyanbHoro KaHaria. KpoMe 
Toro, o6ecneneHMe bo3mo>khoctm 

nonb30BaTennM TCP/BP nepeAaBaTb m 
npMHMMaTb ATM TpacjDMK c Mcnonb30BaHMeM 
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KOMMyTi/ipyeMbix BupiyaribHbix KaHanoB TpeSyeT 
npnHnTMn 6 onee hobhx, HenpoBepeHHbix h 
H pe 3 BbNaCiHO cno>KHbix npoTOKonoB. 3 th 
npoTOKonbi He no 3 BonnhOT b npnxnaAHbix 
3 aAanax, peann 3 yeMbix c ncnonb 30 BaHneM 
npoTOKonoB TCP/IP, nonynaTb BbiroAy 3 a cneT 
npoAeAypbi Bbi 6 opa xanecTBa o 6 cny>xnBaHMn 
Ana pe>KHMa ATM, hto BneneT 3 a co 6 on oneHb 
SojibLUOM o&beM Henpon 3 BOAMTenbHbix 
pacxoAOB atiw ceTeBbix aAMMHMCTpaTopoB, He 
no 3 Bonnn ncnojib 30 BaTb xmoneBbie 
npemviyLAecTBa ATM. KpoMe Toro, MHorne M 3 
3 TMX npOTOKOJlOB AySJIMpyHDT CtDyHKU,M 0 HaJ 1 bHbie 
bo 3 mo>khocth xopoujo ycTaHOBneHHoro 
KOMnneKTa npoTOKonoB TCP/IP, a 
Heo 6 XOAMMOCTb M 3 yneHMB 3 TMX CnO>KHblX 
npoTOKonoB yBenMHMBaeT 3 aipaTbi aa* 
BnaAenbAeB cpeACTB ATM Ann ceTeBbix 
aAMMHMCTpaiopoB, KOTopbie Aon>KHbi peujaTb 
npo 6 neMbi HencnpaBHOCTeM b ceTM. 
3 aTpyAHeHMfl b npoABM>xeHMM ATM oco^eHHO 
oneBMAHbi b CBeie npoBepeHHoro BpeMeHeM m 
oma>KeHHoro npoToxona IP, HaAe>KHO 
noAAepxMBaeMoro orpoMHon m Bee 
B 03 pacTaK 3 LAeM b pa 3 Mepax nonb 30 BaTenbcxon 
6 a 3 bi, KaK 3 to BbueKaeT M 3 nonynnpHOCTM ceTH 
M HTepHeT. 

C yneTOM HeaAeKBaTHOCTM coBpeMeHHbix 
peujeHMM npo&neM nociaBLAMKM o 6 cny>XMBaHMn 
pa 3 pa 6 oTanM HOBbie ceieBbie apxmeKTypbi 
pacnpeAeneHHOM MapLupyTM 3 ai 4 MM. OAHaKO sth 
apxmeKTypbi 3 aHacTyio nBnnioTcn cno>KHbiMM, 
3 anyTaHHbiMM, Ay&nnpyioT cjDyHXAHOHanbHbie 
bo 3 mo>khoctm, o 6 ecneHMBaeMbie npoTOKonoM IP. 
TaKMe apxMTeKTypbi Taioxe npnBOAnT k 
yBenMHeHMio ctio>khoctm npo 6 neivi Ann ceTeBbix 
aAMMHMCTpaTopoB. HanpMMep, Ay&nnpoBaHMe 
0 yHKI 4 MOHailbHblX B 03 M 0 >KH 0 CTeM npMBOAMT K 
B 03 pacTaHMio HarpysKM Ha cjDyHXAMK} ceTeBoro 
ynpaBJieHMfl m MO>KeT CAenaTb BbiAeneHne 
ceTeBbix 3 aAan BecbMa 3 aTpyAHMTenbHbiM. 
OneBMAHO, hto Heo 6 xoAMMa CMCTeMa, 

no 3 BonmoLAan H 36 e>xaTb "y 3 KMX MecT" m 
yBenMHeHnn cjio>khoctm ceTeBoro ynpaBneHMn. 
KpoMe Toro, Heo 6 xoAMMO co 3 AaTb ceTeByto 
apxMTeKTypy, xoTopan coBMecTMMa c 
npoTOKonoM IP m ncxmonaeT M 3 JimuHee 

AySriMpoBaHMe. 

CyLAHOCTb M 306 peTeHM 5 q 

HacTonmee M 3 o 6 peTeHMe OTHOCMTcn k 
O^J iaCTM ceTeBbix KOMMyHMXaAMM, B HaCTHOCTM K 
cnocoGy m ycTponcTBy Ann A^HaMnnecxoro 
CMemeHnn Me>KAy naKeTaMM KOMMyTau.nn h 
M apHJpyTH 3 aU,HH 3 CjDCjDeKTMBHblM 06 pa 30 M, 

no 3 BonaioLAHM o 6 ecneHHTb BbicoKyio 
nponycKHyio cnocoGHOCTb np h nepeAane 
naKeTOB b Aennx npoSneM, 
oxapaKrepn 30 BaHHbix BbiLue. 

B COOTBeTCTBHM C OAHHM H 3 BapMaHTOB 
ocyLU,ecTBneHMfl HacTonmee M3o6peTeHne 
o 6 ecneHHBaeT cnoco 6 nepeAann naKeTOB 
Me>KAy y 3 JiOM BoexoAflLAero noTOKa m y 3 JiOM 
h h cxoAn U-i e ro noTOKa b ceTH, npMHeM y 3 en 
HHexoA^mero noTOKa HaxoAMTcn b HncxoAnmeM 
noTOKe OTHOCHTenbHO y 3 na BocxoAnmero 
noTOKa. Cnoco 6 npeAycMaTpMBaeT STanbi 
ycTaHOBneHHfl no yMonnaHHio BMpTyanbHbix 
KaHanoB Me>KAy y 3 noM BocxoA^LLi.ero noTOKa m 
y 3 noM HMexoA^LAero noTOKa, npneMa naKeTa b 
y 3 ne HHCxoA^mero noTOKa h BbinonHeHMn 
KnaccHcjDHKaAHH noTOKa b y 3 ne HMcxoAnmero 
noTOKa no naxeTy, HTo 6 bi onpeAenMTb, 
npHHaAne>KHT nn naKeT k cnepHcf)HHecKOMy 
noToxy, KOTopbiH AomceH 6 biTb nepeHanpaBneH 
b y 3 Jie BocxoAfiLAero noTOKa. Cnoco 6 Taioxe 


BKJIIOHaeT BblSop CBO0OAHOH MeTKH b y3Jie 
HMCxoAflLUero noTOKa h MHcjDopMMpoBaHHe y3Jia 
BocxoAflLU, ero noTOKa o tom, hto nocneAyioLAMe 
naxeTbi, npnHaAne>xaLAMe k onpeAeneHHOMy 
noToxy, 6yAyT nepeAaBaTbcn c Bbi6paHHOM 
5 npHCBOeHHOM CBOSOAHOM MeTKOM. 

B ApyroM BapnaHTe HacTonLU,ee 
H3o6peTeHMe npeAycMaTpMBaeT cnoco6 Ann 
KOMMyTaUjHH noTOKa b nepBOM y3Jie, npnneM 
nepBbiH y3en MMeeT jihhmio cba3m HMCxoAfli-4 ero 
10 noTOKa k BTopoMy y3ny h jihhmio cb^3m 

BocxoA^LA ero noTOKa k TpeTbeMy y3ny. CnocoG 
BKJiHDHaeT onepaAHM BbinoriHeHMfl 
KnaccMcjDHKauHM noTOKa b nepBOM y3Jie no 
nepBOMy naKeTy a nfl onpeAeneHM^ Toro, 
npMHaAne>KMT jih nepBbiH naxeT k KOHKpeTHOMy 
noToxy, KOTopbiM Aon>xeH 6biTb nepeHanpaBneH 
b TpeTMH y3en, Bbi6opa nepBOH cbo6oahoh 
M eTKM b nepBOM y3ne, HHcjDopMHpoBaHMn 
TpeTbero y3na, hto nocneAyioLAMe naxeTbi, 
npMHaAne>KaLAMe k onpeAeneHHOMy noToxy, 
6yAyT nepeAaBaTbcn c Bbi^paHHOH cboGoahom 
20 MeTKOM. CnocoG Taioxe BKniOHaeT BbinonHeHMe 

xnaccMcjDHKapHM noToxa bo btopom y3ne no 
BTopoMy naxeTy Ann onpeAeneHHn Toro, 
npMHaAne>XMT nn BTopon naxeT x 
onpeAeneHHOMy noToxy, xoTopbin Aon>xeH 6biTb 
nepeHanpaBneH x TpeTbeMy y3ny, Bbi6opa 
25 BTopon cboGoahom MeTKM bo btopom y3ne M 

MHcjDopMMpoBaHMfl nepBoro y3na o tom, hto 
nocneAyK)LU,He naxeTbi, npMHaAne>xaLJ4Me x 
onpeAeneHHOMy noToxy, 6yAyT nepeAaBaTbcn c 
Bbl6paHHOM BTOpOH npHCBOeHHOM CBO^OAHOM 
30 MeTKOM Cnoco6 (^yHxu.HOHHpyeT TaxMM 

06pa30M, HTO KOHXpeTHblH nOTOX M3 BOCXOAnLASH 
nMHMM CBA3M MO>XeT XOMMyTHpOBaTbCn Ha 
ypoBHe 2 nepBbiM y3noM b HHCxoA^LAyio nHHMio 
CBFI3M . 

B COOTBeTCTBHM c ApyrMM BapnaHTOM 
35 ocyiAecTBneHMfl HacToniAee M3o6peTeHHe 

npeAycMaTpMBaeT SasoBbin KOMMyTai4HOHHbiM 
6nox b CHCTeMe ATin nepeAann naxeTOB b ceTH. 
Ba30BbiM KOMMyTaAHOHHbiM 6nox BxnioHaeT 
annapaTHbie cpeACTBa xoMMyTai^MM m 
xoHTponnep, CBn3aHHbiH c annapaTHbiMH 

40 CpeACTBaMM KOMMyTai_J,HM Ba3QBblM 

KOMMyTau,HOHHbiM 6nox BxnioHaeT Tax>xe 
nporpaMMHoe o6ecneneHMe Ha MaTepnanbHOM 
HOCMTene, xoTopoe no3BonneT 6a30B0My 
KOMMyTaAHOHHOMy Snoxy ocyLuecTBnnTb 
AMHaMMHecxoe CMemeHMe Me>KAy 

45 MapLupyTM3au,HeM naxeTOB nocpeACTBOM 

npoToxona IP ypoBHn 3 m xoMMyTai^Men Ha 
ypoBHe 2 Ann onTMMH3aAMM nponycxHon 
cnoco^HOCTM naxeTHoro TpacjDHxa. 

B COOTBeTCTBHM C eLL^e OAHHM BapnaHTOM 
5Q ocyiAecTBneHHn HacTonuj^ee M3o6peTeHHe 

oSecneHMBaeT KOMMyTapMOHHbiH Me>xceTeBOM 
6nox (Luni030B0H dnox) b CHCTeMe Ann 

nepeAann naxeTOB b ceTH. CncTeMa coAep>XMT 
6a30BblH KOMMyTaL4MOHHblH 6nOX, CBn3aHHblH c 
KOMMyTau,HOHHbiM ujnK)30BbiM 6noxoM Hepe3 
55 xaHan CBn3H. KoMMyTaAHOHHbiM LunxD30B0H 6nox 

BxnioHaeT b ce6n xoHTponnep Lunio3a m 
nporpaMMHoe oGecneneHMe. KoHTponnep 
Lunio3a coAep>XHT npoi^eccop, naMnTb m 
MHO> xecTBO nnaT ceTeBbix HHTepc|DeHCOB (NIC). 
nporpaMMHoe o6ecneneHHe Ha MaTepnanbHOM 
60 HOCMTene no3BonneT KOMMyTai4MOHHOMy 

Lnni030B0My 6noxy nepeaApecoBaTb noTox 
naxeTOB x 6a30B0My KOMMyTau,HOHHOMy 6noxy, 
HTo6bi o6ecneHHTb A^naMnnecKoe CMeuj,eHMe 
Me>xAy MapiupyTH3aAHeH h xoMMyTau,HeH 
naxeTOB Ann onTHMM3au,HH nponycxHon 
cnocoSHocTM TpacjDMxa. 
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B COOTBeTCTBMM C eLU,e OAHMM BapnaHTOM 
ocyLU,ecTBneHMfl HacTonmee M3o6peieHne 
oSecneHUBaeT cpeflCTBO KOMMyiai^nn b CMCTeMe 
Ann nepeAa^n naKeTOB b ceTM. CucieMa 
coflep>KHT 6a30BbiM KOMMyTaAMOHHbiM 6 jiok, 
CBn3aHHblM CO CpeflCTBOM KOMMyTaL^MM Hepe3 
KaHan CBn3M, npMHeM 6a30BbiM 
KOMMyTai^MOHHbiCi 6 jiok coAepxm KOHTponnep m 
KOMM yiaTop. CpeACTBO KOMMyiai^MM BKmonaeT b 
ce6n npoi^eccop, naMrnb m MHO>KecTBO nnaT 
ceieBbix HHTepcjDeMCOB (NIC), npuneM 
KOHKpema^ OAHa ms gtmx nnaT NIC 
o6ecneHMBaeT KaHan cba3m m, no MeHbLiieM 
Mepe, OAHa M3 stmx nnaT NIC mvieeT 
B03M0>KH0CTb coeAMHeHMB, no MeHbLUeM Mepe, c 
oahmm y3noM ceTM. KoMMyTai^MOHHoe cpeACTBO 
TaioKe coAep>KMT MaLUMHOHMTaeMbiM 

nporpaMMHbiM koa Ha MaiepnanbHOM 
MaLUMHOHMTaeMOM Hocmene b naMnTM. 
MaLUMHOHMTaeMbiM nporpaMMHbm koa 
no3BonneT KOHTponnepy 6a30Boro 

KOMMyTai^MOHHoro SnoKa KnaccucjDMLinpoBaTb 
noTOK m nepeaApecoBaTb qtot noTOK naKeTOB M3 
nepBoro y3na bo btopom y3en b ceTM, a TaioKe 
no3BonaeT KOHTponnepy 6a30Boro 

KOMMyiai^MOHHoro 6noKa BbiAasaTb KOMaHAbi 
cpeACTBy KOMMyTau,MM ocyiAecTBnnTb 
nepecbinKy naKeia ashhoto noTOKa M3 nepBoro 
y3na bo btopom y3en nepe3 KOMMyTaTop. 
CooTBeTCTBeHHO cjDyHKL^Mn nepecbinKM naKeTOB 
He 3arpy>KaeT KOHTponnep 6a30Boro 
KOMMyTai4MOHHoro 6noKa. 

YKa3aHHbie m APyrMe BapMaHTbi 
ocyLAecTBneHM?i M3o6peTeHMn BMecTe c mix 
npM3HaKaMM m npeMMymecTBaMM onMcaHbi 
AeianbHO b HM>KenpMBeAOHHOM TeKCTe, 
unnfocTpupyeMOM HepTewaMn. 

KpaTKoe onucaHne nepTeweM 
<t>Mr.1a- ynpomeHHan AnarpaMMa 6a30Boro 
KOMMyTanMOHHoro SnoKa CMCTeMbi, 

COOTBeTCTByHDLABM B03M0>KH0My BapMaHTy 

ocyLAecTBneHM^ M3o6peTeHMn; Ha cjDMr.lb 
noKa3aHa ynpomeHHan AnarpaMMa 
KOMMyiai^MOHHoro i_unK)30Boro 6noKa CMCTeMbi, 
cooTBeTCTByraiAeM ApyroMy BapMaHTy 

ocyLuecTBneHMfl M3o6peTeHM^; 

cjDMr. 1c - ynpomeHHan AnarpaMMa cpeACTBa 
KOMMyTapMM b CMCTeMe, cooTBeTCTByraiAeM en\e 
OAHOMy BapMaHTy ocyLuecTBneHMn 
M3o6peTeHnn; 

cjDMr. 2a-2c -ynpoiAeHHbie AnarpaMMbi 
npmviepHbix ceTeBbix K0HcjDMi~ypai4MM b 
COOTBeTCTBMM c BapMaHTaMM ocyiAecTBneHMn 

M3o6peTeHMfl; 

cjDMr. 3 - o6o6LneHHan 6noK-cxeMa 

KOMnbioTepHOM CMCTeMbi, Mcnonb3yeMOM B 
COOTBeTCTBMM c BapMaHTaMM ocyLuecTBneHMn 
M3o6peTeHMjq; 

cjDMr. 4 - o6o6i_ueHHafl 6noK-cxeMa ATM 
KOMMyTaTopa, Mcnonb3yeMoro b COOTBeTCTBMM c 
BapMaHTaMM ocymecTBneHMn M3o6peTeHnn; 

cjDMr. 5a - ynpomeHHafl AnarpaMMa, 

MnntocTpMpyhOLAan b o6o6i_4eHHOM BMAe 

npou,eAypy MHMU,ManM3au 1 MM b Kax<AOM 
CMCTeMHOM y3ne, cornacHO B03M0>KH0My 
BapMaHTy ocyLAecTBneHMfl M3o6peTeHMa; 

cjDMr. 5b - ynpoiAeHHan AnarpaMMa, 

nnmocTpnpyfOLnan paboTy CMCTeMHoro y3na; 

cjDMr. 5c - ynpoineHHafl npoL^eAypa, 

MnntocTpMpyfOLAan b oGoSmeHHOM bmab 

npoueAypy b cpeACTBe KOMMyTau,MM, KorAa 
naKeT nocTynaeT b oamh m 3 MHTepcjDeMCOB nocne 
MHMi4ManM3ai_^MM; 

cjDMr. 5d - ynpomeHHafl AnarpaMMa, 

MnntocTpMpyfoiAan npoi^eAypy b KOHTponnepe 
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KOMMyTaU,MM (C KOTOpbIM MO>KeT SbITb CB33aHO 
nocpeACTBOM nMHMM cbhsm, no MeHbLueM Mepe, 
oaho cpeACTBO KOMMyTai^MM, HanpMMep, c 
Mcnonb30BaHMeM KOMMyTaTopa KOHTponnepa 
KOMMyTai4MM), KorAa naKeT nocTynaeT ot 
cpeACTBa KOMMyTai^MM Ha oamh m 3 ero 
MHTepcjDeMCOB no KaHany, ycTaHOBneHHOMy no 
yMonnaHMK), nocne MHm_jManM3ai4nn ; 

cjDMr. 6a - AnarpaMMa, MnniocTpMpy Ionian b 

o6L4eM BMAe STanbi, Mcnonb3yeMbie a nn 

MapKMpoBKM noTOKa b CMCTeMHOM y3ne; 

cjDMr. 6b - AnarpaMMa, MnmocTpMpyioLAan b 
o6uj,eM BMAe 3Tanbi, Mcnonb3yeMbie Ann 

KOMMyTaUjMM noTOKa B 6a30B0M 

KOMMyTai^MOHHOM y3ne; 

cjDMr. 6c - AnarpaMMa, MnniocTpMpyHDLAafl b 
o6m,eM BMAe STanbi, Mcnonb3yeMbie 

nepecbinKM naKeTa b CMCTeMHOM y3ne (MnM b 
yane KOMMyTau,MM); 

cjDMr. 6d - AnarpaMMa, MnniocTpMpyioLAafl b 
o6LU,eM BMAe 3Tanbi, BbinonH^eMbie b 

KOHTponnepe K0MMyTai4MM, npM MapKMpoBKe 
noTOKa Ann naKeTOB, npMHMMaeMbix ot cpeACTBa 
KOMMyTai^MM MCTOHHMKa, b Tpex CMTyai^Mnx; 

cjDMr. 6e - AnarpaMMa, MnniocTpMpyioLAan b 
o6u4eM BMAe 3Tanbi, BbinonHneMbie b 

KOHTponnepe KOMMyTai^MM, npM MapKMpoBKe 
noTOKa Ann naKeTOB, npMHMMaeMbix ot 

Ha3HaneHHoro y3na KOMMyTai4MM m 
npeAHaaHaneHHbix ati^ MHTepcjDeMca b 
Ha3HaneHHOM cpeACTBe KOMMyTai^MM ; 

CjDMr. 7a-7b - CjDOpMaTbl MAeHTMCjDMKaTOpOB 
noTOKOB Ann noTOKa TMna 1 m Ann noTOKa TMna 
2 ; 

cjDMr. 8a - CTpyKTypa coo6LAeHMn 

o6o6LAeHHoro npoTOKona 6nM30CTM IFMP 
(npoTOKon ynpaBneHMn noTOKOM Ipsilon), 

cornacHO oahomy M3 BapnaHTOB ocyimecTBneHMn 
M3o6peTeHMn; 

cjDMr. 8b - o6o6meHHbiM naKeT npoTOKona IP (b 
ero GOBpeMeHHOM BepcMM IPv4) c noneM ashhux 
nepeMeHHOM AnMHbi, b KOTopbiM MOxeT 6biTb 
MHKancynMpoBaHO coo6iAeHMe IFMP; 

cjDMr. 8c - ynpoiAeHHan AnarpaMMa, 
MnniocTpMpyioLAan pa6oTy CMCTeMHoro ysna 
nocne npMeMa naKeTa c BXOAnmnM 
cooSLueHMeM npoTOKona 6nM30CTM IFMP; 

cjDMr. 8d - ynpoLAeHHan AnarpaMMa, 
MnniocTpMpy Ionian paSoTy nepeAafOLnero 
CMCTeMHoro ysna, ecnM BXOAniAee coo6LAeHMe 
npoTOKona 6nM30CTM IFMP He nBnneTcn 
npoTOKonoM RSTACK; 

cjDMr. 9a - CTpyKTypa o6o6LAeHHoro 
cooGmeHMn npoTOKona nepeHanpaBneHMn IFMP 
B COOTBeTCTBMM C OAHMM M3 BapMaHTOB 
ocyuj.ecTBneHMn M3o6peTeHMn; 

cjDMr. 9b - o6o6iAeHHan AnarpaMMa, 
onMCbiBaioman pa6oTy CMCTeMHoro ysna nocne 
npMeMa coo6meHMn npoTOKona 

nepeHanpaBneHMn IFMP; 

cjDMr. 9c-9g - CTpyKTypbi oneMeHTa 

cooSiu.eHMn REDIRECT (nepeHanpaBneHMe) 
aneMeHTa coo6LAeHMn RECLAIM 
(BoccTaHOBneHMe), sneMeHTa coo6LneHMn 
RECLAIM ACK (noATBep>KAeHMe 

BOCCTaHOBneHMB), aneMeHTa coo6u4eHMn LABEL 
RANGE (MHTepBan MeTKM), aneMeHTa 
coo6meHMn ERROR (oujMSKa) b Tene 
coo^meHMn 394 cooTBeTCTByfOLU,MX cooSLAeHMM 
npoTOKona nepeHanpaBneHMn IFMP; 

cjDMr. 10a - cjDopMaT nonn MeTKM b nMHMM 
nepeA^HM ATM AQHHbix, cornacHO oahomy M3 
BapnaHTOB ocyLAecTBneHMn M3o6peTeHMfi; 

cjDMr. 10b -lOe - MnniocTpai 4 MM 
CooTBeTCTBeHHO naKeTOB, MHKancynMpoBaHHbix 
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cornacHO npoTOKony IP, no yMOAHaHi/iio aaa 
noTOKa Tuna 0, noTOKa Tuna 1 m noTOKa Tuna 
2, cornacHO OAHOMy H3 BapnamoB 
ocyiAecTBneHUfl HacTosunero M3o6peieHi/iA; 

cjDur. 11a - cjDopMaT HHKancynupoBaHHoro 
naKeia npoTOKona GSMP (o 6 o 6 LU,eHHbiki 
npoTOKon ynpaBJieHnsq KOMMyiau.i/iei/1); 

cjDi/ir.llb - cjDopMaT cooOlashma npoTOKona 
0am3OCTM GSMP; 

cjDi/ir. 11c- ynpomeHHafl A^arpaMMa, 
unjitocTpupyfoiAafl paOoiy nepeAaioLAero y3na 
nocne npneivia naKeia c bxoaalahm 
coo 6 u 4 eHMeM npoTOKona 6 am 3 octm GSMP; 

cjDMr. lid - A^arpaMMa coctoahmm, 
unjitocTpupyHDLAafl paboiy nepeAaioLAero y3Jia, 
ecnn BXOA^Lnee coobiASHne npoTOKona 
6 am30ctm GSMP He abaactca coo 6 m,eHi/ieM 
RSTACK; 

cjDi/ir. 12 - cjDopiviaT oOoOLAeHHoro cooOLAeHMA 
ynpaBAem/m coeAHHeHweM npoTOKona GSMP; 

c|Dnr.13a -13e - ynpom,eHHbie AnarpaMMbi, 
MAJitocTpupyhOLAne paOoiy npneMHoro y3iia 
nocAe npMeMa cooOLAeHMi/i "AoOaBMTb nepexoA", 
"MCKAHDHMTb nepexoA", "MCKJiKDHMTb AepeBo", 
"npoBepmb AepeBo" m "yflarimb Bee" 
ynpaBJieHMA coeAMHeHMAMM npoTOKOAa GSMP 
COOTBeTCTBeHHO; 

cjDi/ir. 1 3f - cjDopMaT coobiASHMA "nepeMecTMTb 
KopeHb" ynpaBAeHna coeAMHeHMAMi/i npoTOKOAa 
GSMP; 

cjDMr. 13g - ynpoiASHHafl A^arpaMMa, 

MAAKDCTpupyfOLAaA pa6oiy nepeAaioLAero y3Aa 
nocne npneMa naKeia c bxoaalamm 
cooSiASHneM "nepeMecTMTb KopeHb" 

ynpaBAeHMA coeAMHeHMAMM npoTOKOAa GSMP; 

cf)nr.13h - c|DopMaT cooOlashma "nepeMecTMTb 
nepexoA" ynpaBAeHMA coeAMHeHMAMM 
npoTOKOAa GSMP; 

cjDMr. 13i - ynpoiAeHHan AnarpaMMa, 

MAAtocTpupyfOLAan paOoiy nepeAaioLAero y3Aa 
nocAe npneMa naKeia c bxoaalamm 
cooGiAeHneM "nepeMecimb nepexoA" 
ynpaBAeHMA coeflUHeHUAMM npoTOKOAa GSMP; 

cjDMr. 14 -cjDopMaT cooOlabhma ynpaBAeHMA 
nopTOM npoTOKOAa GSMP; 

C(DMr.15a - MAAKDCTpaAMfl 

MHKancyAnpoBaHHoro naKeia 1000 npoTOKOAa 
IFMP-C; 

cjDMr. 15b - oOiAafl cipyKTypa TMnoBoro 
cooOLAeHMA IFMP-C 1002, KOTopoe MO>KeT 
coAep>KaTbCA b noAe 1006 cooOLAeHMA IFMP-C 
MHKancyAnpoBaHHoro naKeia 1000 npoTOKOAa 
IFMP-C no cjDMr.15a; 

cjDMr. 16a - oOLAaA cipyKiypa coobineHMA 
1040 npoTOKOAa 6AM30CTM IFMP-C, KOTopoe 
Mo>xeT coAep>KaTbCA b none 1006 coobLAeHMA 
IFMP-C MHKancyAnpoBaHHoro naKeia 1000 
npoTOKOAa IFMP-C no cjDMr. 15a; 

cjDMr. 16b - AnarpaMMa coctoahmm, 

MAAtocTpupyfOLAaA paOoiy nepeAaioLAero y3Aa 
(KOHTpoAAepa IFMP-C mam McnoAHmeAbHoro 
ycipoMCTBa (nocpeAHMKa) IFMP b Tpex 
B03MO>KHblX COCTOAHMAX npOTOKOAa 0AM3OCTM 
IFMP-C; 

cjDMr. 17a m 17b - cipyKTypbi coobLAeHMM 
3anpoca m OTBeia nepeHHA MHTepcjDeMca IFMP-C 
COOTBeTCTBeHHO; 

cjDMr. 7c n 17d - cipyKTypbi cooOLAeHUM 
3 anpoca m OTBeia onepeAH MHTepcjDetica IFMP-C 
COOTBeTCTBeHHO; 

cjDur. 17e - cipyKTypa cooOLAeHUA 1170 
3 anpoca KOHcjDMrypaAMM MHTepcjDeMca IFMP-C; 

cjDMr. 18a - cjDopMaT 1200 coo 6 lashmm 

3anpoca "AobaBUTb nepexoA" npoTOKOAa 
IFMP-C m cooGlashmm 3 anpoca ' Vasa mb 


nepexoA" IFMP-C; 

cjDMr. 18b - none 1240 npeo6pa30BaHMA 
AaHHbix a nA Tuna npeo6pa30BaHHA "yceneHne 
naKeia" b coo^LAeHMH 3anpoca "Ao 6 aBMTb 
nepexoA" npoTOKOAa IFMP-C m cooGlashhm 
5 sanpoca "yAaAnib nepexoA" IFMP-C no 
c|DMr.18a; 

cjDMr. 18 c- cjDopMaT 1250 cooOiAeHMM OTBeia 
"AoOaBMTb nepexoA" npoTOKOAa IFMP-C m 
cooOlashmm OTBeia "yflaAMTb nepexofl" IFMP-C; 
1Q cjDMr. 18d - cipyKiypa coo6labhma 1260 

3 anpoca "yflanmb AepeBo" npoTOKOAa IFMP-C; 

cjDMr. 18e - cipyKTypa coo 6 la©hma 1300 
3anpoca "nepeMecimb nepexoA" npoTOKOAa 
IFMP-C; 

cjDur. 19a - cipyKiypa coo 6 laohma 1400 
sanpoca "noAynuTb CTaincTUKy AepeBa" 
npoTOKOAa IFMP-C; 

cjDur. 19b - cipyKTypa 1406 noAefi "AaHHbie 
AepeBa", HAAJOdpupyfOLAaA i/icnoAb3yeMbie 
noAA "AaHHbix AepeBa"; 

cjDur. 20a m 20b - cipyKiypa coo 6 iAeHkiA 1420 
20 3 anpoca "cnmaib nepexoA" npoTOKOAa IFMP-C 
i/i coobLAeHUA 1430 OTBeia "cHmaTb nepexoA" 
npoTOKOAa IFMP-C COOTBeTCTBeHHO; 

cjDur. 21a - cipyKiypa coo 6 LAeHMA 1440 
3anpoca "MHcjDopMaAMA y3Aa" npoTOKOAa 
IFMP-C; 

25 cjDnr.21b i/i 21c - cipyKTypa ccoOlashma 1460 

sanpoca "ciaincTHKa MHTepcjDeMca" npoTOKOAa 
IFMP-C i/i cooOLAeHUA 1470 OTBeia "CTaTWCTMKa 
MHTepcjDeMca" npoTOKOAa IFMP-C 

COOTBeTCTBeHHO; 

3Q cjDur. 21 d - cipyKTypa noAA 1480 

"ciaincTHKa ^1HTepcjDe^^ca l, b cooSlashum 1470 
OTBeia "cTaincTHKa HHTepcjDeMca" npoTOKOAa 
IFMP-C no cjDnr.21 c; 

cjDMr.21e - cipyKTypa noAA 1494 "oOiAaA 
cian/icTHKa" b nore 1480 "ciaTMCTHKa 

35 HHTepcjDei?ica" b cooOlabhum 1470 OTBeia 
"ciaTMCTi/iKa MHTepcjDeMca" npoTOKOAa IFMP-C no 
cjDi/ir. 21 c; 

cjDur. 21 f - cipyKTypa noAA 1530 

"cneAnaAbHaA ciaincTHKa" (aaa ATM 
MHTepcfiePica) b noAe "ciaTUCTMKa MHTepcjDePica" 
40 1480 b cooSlabhi/ii/i 1470 OTBeia "cian/iCTi/iKa 

HHTepcj^eHca" npoTOKOAa IFMP-C no cjDur. 21c; 

cjDur. 21 g - cipyKTypa noAA 1540 

"cneAnaAbHaA CTaTMCTHKa" (aaa HHTepcjDeMca 

ceni "HHTepHei") b noAe "ciaTMCTHKa 

MHTepcjDePica" 1480 b coobLAeHUM 1470 OTBeia 
45 "ciaTMCTHKa HHTepcjDeMca" npoTOKOAa IFMP-C no 
c)DMr. 21 c. 

fleiaAbHoe onncaHne KOHKpeTHbix 

BapMaHTOB OCyLAeCTBAeHMA 

CoAep>KaHne 

5Q 1 . OGiAne CBeAeHMA 

2. Annapambie cpeACTBa ci/icieMbi 

A. Annapambie cpeACTBa KOHTpoAAepa 

B. AnnapaTHbie cpeACTBa KOMMyiaAmi 

C. npuMep ocyLAecTBAeHMA annapaTHbix 
cpeACTB 

55 3. 0yHKAHOHaAbHbie B03MO>KHOCIM 

nporpaMMHoro obecneneHMA CMdeMbi 

A. ripoTOKOA IFMP m nepeAana naKeTOB 
MapKMpoBaHHoro noTOKa 

B. ripoTOKOA GSMP 

C. ripoTOKOA IFMP-C 

60 4. BbiBOAbi 

1 . O^LAne CBeAeHMA 

Hm xe pacKpbiTbi cnocoO m ycipoMCiBO AJ"ifl 
nepeAann naKeTOB b ceTM. 3tm cnoco6 m 
ycipoMCiBO MoryT 6bHb, b naciHOCTM, 
McnoAb30BaHbi npM nepeAane c bncokom 
nponycKHOM cnoco6Hocibio naKeTOB npoTOKOAa 
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IP, KOTopbie o 6 ecneHMBaNDT nepeflany peneBbix 
CMixanoB, BUfleocMmanoB, cMmanoB AaHHbix b 
noKanbHOM ceTM (LAN), b cemx MeTpononMM 
(MAN), b pacujMpeHHbix cemx (WAN), MmepHeT 
m T.n. OflHaKO n 3 o 6 peieHne He orpaHMHMBaeicn 
yKa 3 aHHbiMn TMnaMM ceieM. Hao^peieHne 
MO>KeT MCnOJ 1 b 3 QBaTbGfl b caMbix 
pa 3 Hoo 6 pa 3 Hbix CMCTeMax, r^e Tpe 6 yeTcn 
nepeflana naKeTOB no ceTH. 

CucTeivia, onMCbiBaeMan HH>Ke, 
npeACTaBnneT co6om CMCTeMy AMHaMMnecKOM 
KOMMyTai^MM m Mapi_upyTM3aAMM. 3ia cucieMa 
onMCbiBaeicn b npuHL^nne KaK "cucieMa 
KOMMyiauMM", oflHaKo cneAyeT MMeTb b BMAy, 
hto A^HHafl cucieMa AnnaMMHecKM 
o6ecneHMBaei KaK KOMMyiaAMio Ha ypoBHe 2 
KaHana nepeAaHM AaHHbix, TaK m 
M apLupyTuaaLijMfo m nepecbinKy naKeTOB Ha 
ceieBOM ypoBHe 3. KpoMe Toro, "6a30BbiM 
KOMMyiai^MOHHbiPi 6noK M CMCTeMbl Taioxe 

AHHaMnnecKM oSecnenuBaeT KaK KOMMyiaAMio 
Ha ypoBHe 2, TaK m Mapi_upyTM3aAMio m 
nepecbinKy naKeTOB Ha ypoBHe 3. "Me>xceTeBOM 
(LUJ1HD30B0H) 6llOK KOMMyTaAMM" CMCTeMbl CJiy>KMT 
b KanecTBe ycipoMCTBa Aociyna, o6ecneHMBan 
coeAMHeHMe cyi_AecTByioLAeM noxanbHOM ceTM m 
OCHOBHOM CpeAbl C CeTblO 6a30BblX 
KOMMyTaL^MOHHblX 6J10K0B. AHanorMHHO 

LLIJlf030B0My 6j10Ky KOMMyTaAMM 

"McnojiHmejibHoe ycipoMCTBO (nocpeAHMK) 

KOMMyTai^MM" TaiOKe Cny>KMT yCTpOMCTBOM 
Aociyna, npeAHa3HaneHHbiM a nn oSecneneHMn 
coeAHHeHM^ cyLAecTByioLAeM noKanbHOM ceTM m 
ochobhom cpeAbi no MeHbLueM Mepe c oahmm 
6a30BblM KOMMyTaAMOHHbIM 6J10K0M. KaK 
Lunf030B0M 6 jiok KOMMyTai^nM, TaK m 6a30Bbm 
KOMMyTaL^MOHHblCl 6j10K MMeiOT He33BMCMMbie 
cpeACTBa ynpaBneHMn nepeHanpaBneHMeM 
noTOKa, npoTOKonaMM MapujpyTM3aAMM m 
npuHHMaioT peiueHMn o MapLupyTM3ai4nn 
He3aBMCMMO B OTCyTCTBMe KOMaHA 
nepeHanpaBneHMn noTOKa, KaK onucaHO Huxe. 
l±lniO30B0M 6 jiok KOMMyTaAMM m 6a30BbiM 
KOMMyTai^MOHHblCl 6J10K nBnniOTCn noaTOMy 
paBHonpaBHbiMM . B npoTMBonono>KHOCTb 3TOMy 
McnoriHMTenbHoe ycipoPicTBO KOMMyTaAMM, He 
MMen He3aBi/ici/iMbix cpeACTB ynpaBneHMn 
HanpaBJieHneM noTOKa, nepecbmaeT naKeTbi, 
ocHOBbiBancb Ha KOMaHAax ot 6a30Boro 
KOMMyTai^noHHoro 6noKa, A©MCTByioLAero b 
K anecTBe 3aAafou4ero 6noKa no OTHOLueHMio k 
ynoMnHyTOMy nocpeAHMKy. Pa6oian b 
COOTB eTCTBMH C KOMaHAaMH 0T 6a30B0l"0 
KOMMyTai^MOHHoro 6noKa, McnonHMTenbHoe 
ycTpoHCTBO KOMMyTai^MM MO>xeT nepecbinaTb 
naKeTbi, npMHmbie ot 6a30Boro 
KOMMyTai^MOHHoro OnoKa, TaK hto 6onbi_uan 
nacTb naKeTOB, HanpaBnneMbix 6a30BbiM 
KOMMyTaL4MOHHblM GllOKOM, MO>KeT B AaHHOM 
cnynae HanpaBnmbcn nocpeAHMKOM b 
cymecTByioLAyK) JioKaribHyic ceTb mam b 
ocHOBHyKD onepaL^MOHHyfo cpeAy no 
HHTepcpeCicaM nocpeAHMKa. TaKHe cpeAbi MoryT 
BKniOHaTb ceTM Ethernet, FastEthernet, FDDI 
(noKanbHan ceTb onTMHecxoro CTaHAapTa), 
Gigabit Ethernet m Apyrne Tkinbi JioKanbHbix 
ceiePi. riocKonbKy TaKan nepecbiJiKa naKeTOB 
BbinoriHBeTcs nocpeAHMKOM Ha 6a3e KOMaHA 
nepecbmKM naKeTOB, 6a30Bbm KOMMyTai^MOHHbiH 
6 jiok MO>KeT HMeTb GojibLue BpeMeHU Ha 
BbinonHeHMe APyrwx 3aAan, CBa3aHHbix c 
BbinoriHeHMeM npoTOKonoB MapiupyTusaAHM, a 
Taioxe CHM3MTb BpeMfl o>KHAaHMfi npn nepecbinKe 
naKeTOB. BbinonHeHMe 3aAaHM nepecbmKM 
naKeTOB nocpeAHMKOM coKpamaeT Harpy3Ky 
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KOHTponnepa KOMMyTai^MM 6a30Boro 

KOMMyTaAMOHHoro 6noKa. CooTBeTCTBeHHO b 
H eKOTopbix cmy au,Mfix, KorAa cpeACTBa 

He3aBMCMMoro ynpaBneHMfi HanpaBneHMeM 
noTOKOB He TpeSyioTcn b onpeAeneHHOM y3ne 
mjim ecnM cf)yHKAMOHanbHbie bo3mo>khoctm 
6a30Boro KOMMyTai^MOHHoro 6noKa MoryT 6biTb 
Mcnonb30BaHbi 6onee ocjDcjDeKTMBHO, yKa3aHHbiPi 
nocpeAHMK OKa3biBaeTcn npuroAHbiM Ann 
Mcnonb30BaHMn. TaKoPi nocpeAHMK MO>KeT Taioxe 
Mcnonb30BaTbcn b KanecTBe skohommhhom 
3aMeHbi Lunio30Boro 6noKa KOMMyTaAMM. 
CMCTeMa coBMecTMMa c npoTOKonoM HHTepHeT 
(IP) b ero TexyiAeM BepcMM (IPv4), a Taioxe c 
nepcneKTMBHbiMM BepcMnMM (HanpMMep, IPv6), 
CMCTeMa o6ecneHMBaeT AnnaMMHecKoe 
CMemeHMe Mex<Ay KOMMyTaAMePi m 
M apiupyTM3aAMePi naxeTOB b ceTM Ann 
oSecneneHMn onTMManbHoro 

BbicoxocKopocTHoro pacnpeAeneHMn naxeTOB, 
no3Bonnn M36e>xaTb npn otom "y3KMX MecT". 

KaK noKa3aHO Ha c^Mr.la, 6a30BbiPi 
KOMMyTaAMOHHbIM 6nOK 1 CMCTeMbl KOMMyTaAMM, 
cornacHO B03M0>KH0My BapMaHTy 

ocyi_ASCTBneHMn HacToni_Aero M3o6peieHMn, 
coAep>KMT Mami/iHy 3 KOMMyTaAMM, xoHTponnep 5 
KOMMyTaAMM, nporpaMMHoe oSecneneHMe 7 
CMCTeMbl, ycTaHOBneHHoe b KOHTponnepe 5 
KOMMyTaAMM. B HaCTHOCTM, MaLLJMHa 3 
KOMMyTaAMM Mcnonb3yeT oSbNHbie annapaTHbie 
cpeACTBa KOMMyTaAMM acMHxpoHHoro pe>KMMa 
nepeAaHM (ATM). Pa3yMeeTcn, Ann peanM3aAMM 
MaujMHbi 3 KOMMyTaAMM b HacTonLAeM 
M3o6peTeHMM MoryT 6biTb Mcnonb30BaHbi m 
A pyrMe TexHonorMM , HanpMMep 

6biCTpoAeMCTByioLAan naKeTHan KOMMyiaAMn, 
peipaHcnnAMn xaApoB, TexHonorMn ceTM Gigabit 
Ethernet m ApyrMe, b 3aBMCMMOCTM ot 
xoHKpeTHoro npMMeHeHMn. B paccMaipMBaeMOM 
BapMaHTe ocyiAecTBneHMn MaiuMHa 3 
KOMMyTaAMM npeACTaBnneT co6om ATM 
KOMMyTaTop. J1io6oe nporpaMMHoe 

o6ecneneHMe, o6bNHO CBn3aHHoe c ATM 
KOMMyTaTOpOM, COOTBeTCTByiOLAee ypOBHHD ATM 
aAamaAMM TMna 5 (AAL-5), nonHOCTbio 

MCxniOHeHO. TaKMM o6pa30M, CMrHanM3aAMn, 
nio6oPi M3BecTHbiM npoTOKon Mapi_upyTM3aAMM, 
nio6oPi cepBep 3Mynn amm noxaribHoPi ceTM MnM 
cepBepbi onpeAeneHMB aApecoB m T.n. 
McxnioHeHbi. KoHTponnep 5 KOMMyTaAMM 
npeACTaBnneT co6oPi KOMnbioTep, MMeicLAMM 
aAamep ATM ceTM MnM nnaiy ceieBoro 
MHTepcjDeMca (NIC) 9, coeAMHeHHbie c MaLUMHOM 
3 KOMMyTaAMM nocpeACTBOM ATM KaHana CBn3M 
11. nporpaMMHoe o6ecneneHMe 7 CMCTeMbl 
ycTaHOBneHo b 6a30B0M KOMMyiaAMOHHOM 
6noKe 1 , 6onee KOHKpeTHO b KOMnbioTepe, 
cny>xaLAeM b KanecTBe KOHTponnepa 5 
KOMMyTaAMM. 

MaujMHa 3 KOMMyTaAMM 6a30Boro 
KOMMyTaAMOHHoro 6noKa 1 MMeeT MHO>xecTBO 
cjDMSMHecKMX nopTOB 1 3j , oSecneHMBaioLAMX 
COeAMHeHMe C pa3nMHHblMM yCTpOMCTBaMM , 
BxnioHan annapaiypy TepMMHana AaHHbix (DTE), 
annapaiypy nepeAaHM AaHHbix (DCE), cepBepbi, 
KOMMyTaTopbi, Lunio3bi m T.n. Ka>XAbiM M3 
C|DM3MHeCKMX nopTOB 1 3j MO>KeT 6blTb CBn3aH 
nocpeACTBOM ATM KaHana c ycTpoPicTBOM, 
ocHaLAeHHbiM ATM aAamepoM MnM NIC, MnM c 
nopTOM Apyroro 6a30Boro KOMMyTaAMOHHoro 
6noKa, MnM c nopTOM Lunio30Boro 6noKa 
KOMMyTaAMM, MnM c nopTOM McnonHMTenbHoro 
MexaHM3Ma (nocpeAHMKa). AnnapaTHbie 
cpeACTBa ATM KOMMyTaAMM, 

npeAycMaipMBaioLAMe MaLUMHy 3 KOMMyTaAMM 
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6a30Boro KOMMyTau,MOHHoro OnoKa, AencTByioT 
KaK ypoBeHb nepeflann flaHHbix (ypoBeHb 2 
onopHon MOAenn OSI (npoTOKOJi 

Me>KCOeAMHeHMM OTKpbITbIX CHCTeM)). 

MaujuiHa 3 KOMMyTaAHH cny>KHT Ann 
BbinOJIHeHMfl CjDyHKAHH BbICOKOCKOpOCTHOPi 
KOMMyTai^MM, ecrin 3to TpeOyeTca 0a3OBbiM 
KOMMyTaAHOHHbIM OnOKOM, KaK 3TO 

onpeAenneTcn CHCTeMHbiM nporpaMMHbiM 
oSecneneHneM 7. <t>yHKAHOHanbHbie 

B03M0>KH0CTH KOMMyTaAHH CHCTeMbi 

KOMMyTai^MM orpaHnneHbi TOJibKO annapaTHbiMM 
cpeACTBaMM, ncnorib3yeMbiMH b cociaBe 
MaLUMHbl 3 KOMMyTaU.HH. COOTBeTCTBeHHO 
paccMaTpHBaeMbiH BapnaHT ocyiAecTBneHHa 
H3o6peieHHfi o6ecne^HBaeT nonyneHHe Taxnx 
npeHMyLAecTB ATM TexHonornn, KaK BbicoKoe 
6bicTpoAeHCTBHe, BbicoKan nponycKHan 
cnocoGHOCTb h LunpoKa?! nonoca. Pa3yMeeTcn, 
Apyrne TexHororHH KOMMyTaAHH, TaKHe KaK 
©bicTpoAencTByhOLAa^ naKeTHan KOMMyTaAHH, 
peTpaHcnnA^n KaApoB, TexHonornn ceTH Gigabit 
Ethernet h APyrne, Taioxe MoryT ObiTb 
HCnOJ1b3QBaHbl B 3aBMCHMOCTH OT KOHKpeTHOrO 
npHMeHeHHB. 

B oahom H3 BapnaHTOB ocyiAecTBneHHn 
HacToniAero H3o6peieHHB KOHTponnep 5 
KOMMyiai^HH npeACTaBJi^eT coOoh KOMnbioTep, 
coeAHHeHHbiH c annapaTHbiMH cpeACTBaMH 3 
ATM KOMMyiaiopa nepes KaHan ATM, a 
nporpaMMHoe oOecneneHHe CHCTeMbi 

ycTaHOBneHO b KOMnbHDTepe. KpoMe 
BbinOJIHeHMfl CTaHAapTHbIX CjDyHKAHH 

MapLupyTHsaAHH cornacHO npoTOKony IP, He 
TpeOyn coeAHHeHHH, KOHTponnep 5 KOMMyTaAHH 
Taioxe npHHHMaeT peiueHHfl o KnaccHcjDHKaAHH 
naKeTOB Ha noxanbHOM ocHOBe. 

KaK noKa3aHO Ha cjDHr.lb, lujik)30bom 6jiok 
KOMM yTai^HH 21 CHCTeMbi KOMMyTai^HH, 
cooTBeTCTBytoLAen ApyroMy BapnaHTy 
ocym,ecTBneHMfl HacTOBLAero H3o6peTeHHn, 
COAep>KHT KOHTpOJIJiep 23 KOMMyTaAHH LUJ1l03a, 
CHCTeMHoe nporpaMMHoe o6ecneneHHe 25, 
ycTaHOBJieHHoe b KOHTpormepe 23 KOMMyTaAHH 
u_inio3a. KoHTpormep 23 KOMMyTaAHH u_inio3a 
coAep>KHT MHO>KecTBO ceieBbix aAanTepoB huh 
nnaT NIC 27 h ATM nnaTy NIC 29. AHanorHHHO 
KOHTponnepy 5 KOMMyTaAHH 0a3OBoro 
KOMMyTai^HOHHoro 6noxa 1 KOHTporinep 23 
KOMMyTauHH Lunio3a Taioxe npeACTaBnneT coOoh 
KOM nbhOTep, ocHaLAeHHbiH ATM nnaTOH NIC 29, 
HMeioiAHH CHCTeMHoe nporpaMMHoe 

oOecneneHHe 25, ycTaHOBJieHHoe b 
KOM nbHDTepe. KaK onncaHO Bbiiue, iuni030B0Pi 
6 tiok KOMMyTaL|HH 21 cny>KHT b KanecTBe 
ycTpoHCTBa AOCTyna a nn oGecneneHnn 
coeAHHeHHH cyLU,ecTByiouneH noxanbHoPi ceTH h 
OCHOBHOH CpeAbl C CeTblO 6a30BblX 
KOMMyTaAHOHHbIX SnOKOB. COOTBeTCTBeHHO 
nnaTbi NIC 27 MoryT 6biTb pa3AHHHbix THnoB, 
HanpHMep lOBaseT Ethernet NICs, 100 BaseT 
Ethernet NICs, FDDI NICs h APyrne, a Taioxe 
KOM^HHaAMH nepeHHcaeHHbix nnaT. Pa3yMeeTcn, 
Hcnonb3QBaHHe KOHKpeTHbix nnaT NICs 27 
33BHCHT OT THnOB CyiASCTByiOLAMX TIOKanbHblX 
ceTePi h ochobhoh onepai^HOHHOH cpeAbi, b 
kotopoh oSecneHHBaeTcn AOCTyn n oc p e act bom 
L unio30Boro 6noxa KOMMyTaAHH 21. PIcho, hto 
MHO> xecTBO noKanbHbix ceTePi MoryT 6biTb 
COeAHHeHbl CO LJJnHDSOBbIM SnOKOM KOMMyTaAHH 
21. ATM nnaTa NIC 29 nosBormeT LuniC30B0My 
6noxy KOMMyTau,HH 21 coeAHHHTbcn nepe3 ATM 
KaHan c 6a30BbiM KOMMyTaAHOHHbIM 6noxoM 1 . 
Pa3yMeeTcn, nnaTa NIC 27 MO>xeT 
npeACTaBnnTb co6oPi ATM nnaTy NIC Ann 


oSecneneHHn coeAHHeHHn Me>KAy Lunio30BbiM 
OnOKOM KOMMyTaAHH 21 H APyrHM U_mi030BblM 
GnOKOM KOMMyTaL^HH. 

riOMHMO 6a30BblX KOMMyTapHOHHblX 6nOKOB 
H Llini030BblX 6nOKOB KOMMyTapHH CHCTeMa, 
5 cooTBeTCTByiOLAaB HacToniAeMy H3o6peTeHHio, 
MO>KeT COAep>KaTb BblC0K03C|DC|DeKTHBHbie 
rnaBHbie KOMnbioTepbi ("xocTbi"), pa^onne 
CTaHpHH nnn cepBepbi, KOTopbie ocHaiAeHbi 
COOTBeTCTByiOLAHM 06pa30M. B HaCTHOCTH, 
10 noACMCTeMa nporpaMMHoro o6ecneHeHi/m MO>xeT 
6biTb ycTaHOBneHa Ha rnaBHOM KOMnbHDTepe, 
pa6onePi CTaHAHH hah cepBepe, ocHaLAOHHOM 
cooTBeTCTByHDLAen ATM nnaTOH NIC, HTo6bi 
o6ecneHHTb B03M0>KH0CTb TaKOMy rnaBHOMy 
KOMnbiOTepy Hen ocpeACT Be h h o coeAHHBTbcn c 
6a30BblM KOMMyTaAHOHHbIM 6nOKOM. 

Kax noKa3aHO Ha cf)Hr.1c, ncnonHHTenbHoe 
ycTpoPicTBO (nocpeAHHK) KOMMyTaAHH 901 b 
COOTB eTCTBHH C eLAe OAHHM BapnaHTOM 
ocyiAecTBneHHn H3o6peTeHHn npeACTaBnneT 
COOoPl KOMnblOTep, OCHaLL^eHHblPl MHO>KeCTBOM 
20 ceTeBbix aAanTepoB hah nnaT NICs 903 Ann 
coeAHHeHHB c cyLAecTByioiAHMH noKanbHbiMH 
CeTflMH H OCHOBHOH OnepapHOHHOPi epeAOH, 
ATM nnaToPi NIC 905 Ann coeAHHeHHn c 
6a30BblM KOMMyTaAHOHHbIM 6nOKOM 1 H 
COOTBeTCTByiOLAHM CHCTeMHbiM nporpaMMHbiM 
25 oOecneneHHeM 907, KOTopoe no3BonneT 

HcnonHHTenbHOMy ycTpoPicTBy 901 KOMMyTai4HH 
nepecbinaTb naKeTbi no KOMaHAaM c 0a3OBoro 
KOMMyTaAHOHHoro OnoKa 1. HcnonHHTenbHoe 
ycTpoHCTBO 901 cny>KHT b xanecTBe ycTponcTBa 
3Q AOCTyna Ann o6ecneneHHB coeAHHeHHn 

cyiAecTByioiAHX noxanbHbix ceTen h ochobhoh 
onepaAHOHHOH cpeAbi, no MeHbLuePi Mepe, c 
OAHHM 0a3OBblM KOMMyTaAHOHHbIM 6aokom 1 . 
COOTBeTCTBeHHO nnaTbi ceTeBbix HHTepcjDencoB 
903 MoryT ObiTb OAHoro h Toro >xe nnn 
35 pa3nHHHbix THnoB, HanpHMep nnaTbi lOBaseT 

Ethernet, 100 BaseT Ethernet, FDDI h APyrne, 
a Taioxe KOMOHHapHH nepenHcneHHbix nnaT 
Pa3yMeeTcn, Hcnonb30BaHHe KOHKpeTHbix nnaT 
ceTeBbix HHTepcjDencoB 903 3aBHCHT ot THnoB 
cyLAecTByioiAHX noxanbHbix ceTePi h ochobhoPI 
40 onepaAHOHHoPi cpeAbi, b KOTopoPi 

oOecneHHBaeTcn AOCTyn n ocpeACT bom 
HcnonHHTenbHoro ycTpoPicTBa 901 KOMMyTaAHH. 
PIcho, hto MHO>xecTBO noxanbHbix ceTen MoryT 
ObiTb coeAHHeHbi c ncnonHHTenbHbiM 
ycTpoHCTBOM 901 KOMMyTaAHH. ATM nnaTa 905 
45 no3BonneT ncnonHHTenbHOMy ycTponcTBy 901 

KOMMyTaAHH coeAHHATbcn nepe3 ATM KaHan c 

6a30BblM KOMMyTaAHOHHbIM 6nOKOM 1 . 
Pa3yMeeTcn, nnaTa 905 BbiGnpaeTcn 
HannewaiAHM o6pasoM Ha 6a3e KOHKpeTHOH 
50 TeXHOnOTHH MaHIHHbl KOMMyTaAHH, B AaHHOM 

KOHKpeTHOM BapnaHTe - ATM, Hcnonb3yeMoPi b 
6a30B0M KOMMyTaAHOHHOM Onoxe 1. 

Ea30Bbie KOMMyTaAHOHHbie 6noKH, 
LUni030Bbie 6nOKH KOMMyTaAHH, 

HcnonHHTenbHbie ycTpoPicTBa KOMMyTaAHH h 
55 CHCTeMHoe nporpaMMHoe oOecneneHHe 

no3BonnKDT nonb30BaTennM co3A3Tb rn^KHe 
Tononornn ceTen npoToxona IP, 
npeAHa3HaneHHbie Ann pa6oHHX rpynn, 
opraHH3aAHH, onepaAHOHHbix cpeA THna ceTePi 
WAN Ann AOCTHxeHHn b bi co KO30cjDe kt h b h bix 
60 MacujTaSHpyeMbix pemeHHPi cyiABCTByioLLJ.HX 

npoOneM neperpy30K ocHOBHbix onepaAHOHHbix 
cpeA paOoHHx rpynn. C Hcnonb30BaHHeM 
HacToniAero H3o6peTeHHn MoryT ObiTb co3AaHbi 
pa3Hoo6pa3Hbie ceTeBbie KOHcjDHrypaAHH, 
OTAHHaioLAHecn LunpoKoPi nonocoPi, BbicoKoPi 
nponyCKHOH CnOCOSHOCTblO, B03MO>KHOCTblO 
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B3aMMOAetlCTBMfl KOMnOHeHTOB CUCTeM. Ha 
4)nr.2a-2c noKa3aHbi KOHcjDMrypaAMM p^fla ceTeM, 
KOTopbie MoryT GbiTb peann30BaHbi b 
COOTB eTCTBMH C HaCTOflIAMM M306peTeHMeM . 
Pa3yMeeTcn dpiAr. 2a-2c MnniocTpMpyioT Jimub 
npuBeAeHHbie Ann npmviepa KOHcjDMrypaAMM, 
npMHeM B03M0>KHbi MHorne ApyrMe npuMepbi 
KOHCpurypai^HM. 

Ha dpv\v.2a noKa3aHa ynpoLA©HHan 
A^arpaMMa KOHC^nrypai^MH noKanbHOM ceTM a nn 
paGoneM (TeppMTopManbHOM) rpynnbi, b kotopom 
G a30BblM KOMMyTaU.MOHHblM GnoK 1 Cny>KHT b 
K anecTBe ycTpoMCTBa AeHTpanM30BaHH0M 
nepecbinKM naKeTOB no npoTOKony IP Ann BceM 
noKanbHofi ceTM c h ©CK on b km m m u_inio30BbiMM 
GnoKaMM 21 KOMMyTaAMM, oGecneHMBaioLAMMM 
noAKnfOHeHne k cyiAecTByioLAMM noKanbHbiM 
CeTaM. Ba3QBblM KOMMyTaAMOHHbIM GnoK 1 
coeAMHeH c rpynnoM cepBepoB, BKnioHaioLAeM 
Tpn cepBepa 31 n (rAe n= Ka>KAbiM 

cepBep 31 n ocHaiAeH KOMnneKTOM CMCTeMHoro 
nporpaMMHoro oGecneMeHMa n ATM nnaTOM NIC 
Ana oGecneMeHna coeAMHeHna c Ga30BbiM 
KOMMyTapMOHHblM 6nOKOM 1 Mepe3 

QOOTBeTCTBytOLAMe ATM KaHanbi 33 n (rA© 
n=1...3), npeACTaBnatoLAne coGom KaHanbi OC-3 
(155 M6/c). C ncnonb30BaHneM cepBepoB, 

HenocpeAGTBeHHo CBa3aHHbix c 6a30BbiM 
KOMMyiapMOHHbiM Gjiokom 1 nepe3 

BbicoKOCKopocTHbie ATM KaHanbi, 

oGecneHMBaeTca ycKopeHne nponycKaHHa 
naKeTOB Ana cepBepoB c Han6onee nacTbiM 
AOCTynoM. Ba30BbiM KOMMyTai^MOHHbiM 6noK 1 
TaioKe coeAMHeH c TpeMa uunK)30BbiMM GnoKaMM 
21 KOMMyiai^MM aepe3 cooTBeTCTByioLAMe ATM 
KaHanbi 33 n (rAB n=4...6), TaioKe 
npeACTaBnaHDLAMe coGom KaHanbi OC-3. nepBbiM 
Luni030B0M GnoK 21 KOMMyTaAMM, coeAMHeHHbiM 
C 6a30BblM KOMMyTai4MOHHblM GnOKOM 1 Hepe3 
KaHan 33 4 , TaioKe coeAMHeH c ochobhom 
onepanMOHHOM cpeAOM 35 1 noKanbHOM ceTM, 
KOTopaa MoxeT npeACTaBnaTb coGon HeKOTopbiM 
TMn ceTM Ethernet Mnn FDDI, nepe3 
cooTBeTCTByioLAMM KaHan 39i. OcHOBHaa 
onepai^MOHHaa cpeAa 35 ^ noKanbHOM ceTM 
CBa3aHa c nepcoHanbHbiMM KOMnbLOTepaMM, 
TepMMHanaMM, paGoHMMM CTaHpMaMM 41 nepe3 
cooTBeTCTByraiAMe nnaTbi NICs 43. 
AHanorMHHbIM 06pa30M BTOpOM M TpeTMM 
Luni030Bbie GnoKM KOMMyTau,MM 21, 
COeAMHeHHbie C 6a30BblM KOMMyTaAMOHHbIM 
GnoKOM 1 nepe3 KaHanbi 33 5 , 33 6 , TaioKe 
COeAMHeHbl C OCHOBHbIMM onepaAMOHHbiMM 
cpeABMM 352, 353 noKanbHbix ceTeM nepe3 

cooTBeTCTByioiAMe KaHanbi ceTM Ethernet MnM 
FDDI 39 2 , 39 3 . KoHcj3Mrypau,Ma no c(3Mr.2a TaKMM 
oGpa30M no3BonaeT nonb30BaTenaM 
HenocpeAGTBeHHo coeAMHaTbca c pa3nMHHbiMM 
noKanbHbiMM ceTaMM Ana nepeAanM Ge3 
saAep>KeK noTOKa TpacjDMKa npoTOKona IP, He 
co3AaBaa neperpy30 K, b coot BeT ctbm m c 
HacToaiAMM M3o6peTeHneM. 

B KanecTBe Apyroro npMMepa Ha cjDMr. 2b 
noKa3aHa ynpoiABHHaa AMarpaMMa 
KOHcjDMrypapMM paGoneM rpynnbi. Omt. 2b 
MnniocTpMpyeT BbicoK03cf:cf)eKTMBHyK) cpeAy 
paGoaeM rpynnbi, b kotopom HecKonbKO rnaBHbix 
KOMnbioTepoB ("xoctob") 45 coeAMHeH bi 
nocpeACTBOM ATM KaHanoB 33 m c MHO>KecTBOM 
6a30BblX KOMMyTaAMOHHbIX 6nOKOB 1 , KOTOpbie 
coeAMHeHbi co Luni030BbiM GnoKOM 21 
KOMMyTapMM, coeAMHeHHbiM c noKanbHOM ceTbHD 
35 , b KOTopyio BKnhDaeHbi nonb30BaTenbCKMe 
ycipoMCTBa 41 . B stom KOHcjDMrypaAMM nepBbiM 


Ga30BblM KOMMyTapMOHHbIM 6 nOK 1 coeAMHeH c 
BTOpbIM Ga30BblM KOMMyTaAMOHHbIM GnOKOM 1 
nocpeACTBOM ATM KaHana 33 1 (155 MG/c). 

MHO>KecTBO rnaBHbix KOMnbioTepoB 45 
coeAMHeHbi c nepBbiM GasoBbiM 

17 KOMMyTaU,MOHHblM GnOKOM 1 nocpeACTBOM 
cooTBeTCTByiOLAero ATM KaHana 33 x co 
CKopocTbio 155 MG/c (rAe x= 2... 5) aepe 3 
cooTBeTCTByiOLAyHD ATM nnaTy NIC 47. KpoMe 
Toro, MHO>xecTBo rnaBHbix KOMnbioTepoB 45 
10 coeAMHeHbi CO BTOpbIM 6a30BblM 

KOMMyTaU,MOHHblM GnOKOM 1 nocpeACTBOM 
cooTBeTCTByiOLAero ATM KaHana 33 y co 
CKopocTbio 25 MG/c (rAe y=8...1Q) aepe 3 
GOOTBeTCTByiOLAyK) ATM nnaTy NIC 49. KaK 
onMcaHO BbiLue, rnaBHbie KOMnbioTepbi 45 
15 ocHam,eHbi ATM nnaTaMM NICs, c 

ycTaHOBneHHbiMM b hmx KOMnneKTaMM 
CMCTeMHoro nporpaMMHoro oGecneaeHMa, hto 
no3BonaeT rnaBHbiM KOMnbioTepaM, 
Mcnonb 3 yhOLAMM npoTOKonbi TCP/IP, 

2Q HenocpeAGTBeHHo coeAMHaTbca c 6a30BbiM 

KOMMyTaAMOHHbIM GnOKOM. nepBbiM M BTOpOM 
6a30Bbie KOMMyTau,MOHHbie GnoKM 1 coeAMHeHbi 
C Llini030BblM GnoKOM 21 KOMMyTaAMM 
nocpeACTBOM ATM KaHana 33 6 (155 MG/c) m 
33 7 (25 MG/c) cooTBeTCTBeHHO. 

25 CoeAMHeHMe nepBoro m BToporo 6a30Bbix 

KOMMyTaAMOHHbIX GnOKOB 1 C LUni030BblMM 
6 noKaMM 21 KOMMyTamMM aepe3 KaHan 39 
Ethernet MnM FDDI oGecneaMBaeT B03M0>KH0CTb 
nonb30BaTennM rnaBHbix KOMnbioTepoB 45 
OCyLAeCTBnnTb MHCjDOpMaAMOHHbIM o 6 MeH c 
30 nonb30BaTenbCKMMM ycTpoMCTBaMM 41, 

coeAMHeHHbiMM c noKanbHOM ceTbio 35. 
nonbsoBaTenbCKMe ycTpoMCTBa 41 MoryT 
npeACTaBnnTb coGom nepcoHanbHbie 
KOMnbioTepbi, TepMMHanbi, pa 6 oaMe CTaHAMM, 
35 MMeioLAMe cooTBeTCTByioLAMe nnaTbi NIC 43 Ann 

coeAMHeHMn k nioGoM noKanbHOM ceTM 35 TMna 
Ethernet MnM FDDI. Pa 6 oaan rpynna rnaBHbix 
KOMnbioTepoB TeM caMbiM 0Ka3biBaeTcn 
MHTerpMpoBaHHOM 6e3 KaKnx-nMGo npennTCTBMM 
b ocTanbHyio nacTb TeppMTOpManbHOM 
40 (HanpnMep, yHMBepcnTeTCKon) ceTn. 

Ha cjDnr.2c npeACTaBneHa KOHcjDMrypapMn, 
Mcnonb3yfoiAan Ga30BbiM KOMMyTapMOHHbiM GnoK 
1, HecKonbKO McnonHMTenbHbix ycTpoPicTB 911, 
913, 915 KOMMyTau,MM m CMCTeMHbiM y3en 916 
(HanpMMep, ApyroM 6a30BbiM KOMMyTaAMOHHbiPi 
45 6 nOK 1 , LUni030B0M GnoK KOMMyTapMM MnM 

rnaBHbiM KOMnbioTep). Pa3yMeeTcn, b APyrMX 
KOHcjDMrypaLiMnx MoryT Mcnonb30BaTbcn 
AononHMTenbHbie CMCTeMHbie y3nbi m MHbie 
KOMGMHapMM. Ha cjonr. 2c noKa3aHO HecKonbKO 
McnonHMTenbHbix ycTpoMCTB 911, 913, 915 

50 KOMMyTaU,MM, KaXKAOG M3 KOTOpbIX MMeeT 

COOTBeTCTByiOLAMe MHTepcjDeMCbl C pa3nMHHblMM 
noKanbHbiMM ceTnMM Ethernet 917 n (rAe 
n=1...6 b flaHHOM KOHKpeTHOM npuMepe), Ka>KAoe 
MMeeT noAcoeAMHeHHbie nonb30BaTenbCKMe 
55 ycTpoMCTBa (He noKa3aHbi) m Kax<Aoe M3 

McnonHMTenbHbix ycTpoMCTB coeAMHeH o 

nocpeACTBOM ATM KaHanoB 919 m (rAe m=1...3 
B A3HHOM KOHKpeTHOM npMMepe) C 6a30BblM 
KOMMyTaUjMOHHblM GnOKOM 1, KOTOpbIM BKnioHaeT 
b ceGn KOHTponnep 921 KOMMyTauMM, 

60 coeAMHeHHbiM ATM KaHanoM 923 c MaujMHOM 

KOMMyTaAMM 925. Pa3yMeeTcn, noKanbHbie ceTM 
91 7 n MoryT npeACTaBnnTb coGom lOBaseT MnM 
100 BaseT Ethernet, FDDI, Gigabit Ethernet, 
ApyrMe TMnbi ceTeM MnM kom6mh3amm otmx TMnoB 
ceTeM. B KanecTBe nonbsOBaTenbCKMX 
ycTpoMCTB, coeAMHeH Hbix c noKanbHOM ceTbio 
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917 n , MoryT Mcnonb30BaTbCfl nepcoHanbHbie 
KOMnbioTepbi, TepMUHanbi, npuHTepbi, cepBepbi, 
paSoHMe CTaHL^nn m T.n., MMeioiAMe 
cooTBeTCTByraLune nnaTbi NICs Ann coeAMHeHMn 
c JioKajibHOM ceTbhD 91 7 n . CucTeMHbm y3en 916 
coeflUHeH c ManiMHOM KOMMyiaunn 925 
6a30Boro KOMMyiai4MOHHoro SnoKa 1 
nocpeflCTBOM ATM KaHana cbb 3 m 9194. 

B oSiu.eM cnynae KOHTponnep KOMMyiau.Mn 
921 (0nr.2c) ocyLuecTBJifleT ynpaBJieHne 

McnoriHMTenbHbiMH ycTpoCiCTBaMU KOMMyTai_\nn 
nyieM ynpaBneHMB mx MHTepcjDeMcaMM (Ann 
nepeAaHM m npneivia naKeTOB) m nyieM 
ynpaBJieHun mmm b CMbicne o6pa6oTKM naKeTOB, 
npuHMMaeMbix b KOHKpembix noTOKax M3 
cnei4Mc£>MHecKMX TunoB noTOKOB. KoHKpeTHbie 
TMnbi noTOKOB MoryT co3AaBaTbcn 
KOHTponnepoM 921 KOMMyiai^nn cornacHo 
onepai4M3M no npoTOKony IFMP-C. KaK 
ynoMUHanocb BbiLue, KOHTponnep 921 
KOMMyTai^MM CBfl3aH C KOMMyTaTOpOM ypOBHB 
KaHana (TaKMM, KaK ATM KOMMyiaiop 925), 

KOTOpbIM , B CBOfO OHepeAb, MO>KeT 6blTb CBfl3aH C 
MCnonHMTenbHblMM yCTpOMCTBaMM KOMMyTaU.MM 
(TSKMMM, K3K 911, 913, 915) M/MJ1M C APyrMM 
CMCTeMHbiM y3noM 916. B npoL^ecce 

MHMi4kiann3annn KOHTponnep 921 KOMMyiau.MH 
nocbinaeT naKeibi npoTOKona IFMP-C k 
M cnonHmenbHbiM ycTpoticTBaM KOMMyiai^nn, 
hto oSecnenuBaeT B03M0>KH0CTb KOHTponnepy 
921 KOMMyiauMW onpeAenMTb KOHKpeTHyio 
KOHc(DMrypaL\HK) (b CMbicne MHCTannupoBaHHbix 
ceieBbix MHiepcpeCicoB m T.n.) Kax<Aoro 
ncnonHMTenbHoro ycipoMCTBa KOMMyTaiAMM. 
KOHTponnep 921 KOMMyiai^nn 3aTeM 

KOHAHL^MOHupyeT oahh nnn 6onee ceieBbix 
MHTepcjDewcoB 91 7n, CBfl3aHHbix c 
ncnon h men bHbi mm ycipoMCTBaMM KOMMyTaAMM, 
Arm Hanana npMeMa naKeTOB. KOHTponnep 921 
KOMMyiauMM Taioxe yciaHaBnuBaeT naxeTHyto 
o6pa6oT«y b ncnonHmenbHOM ycipoMCTBe 
KOMMyTai^MM Ann nepeAaHM onpeAeneHHbix 
npuHMMaeMbix naKeTOB k KOHTponnepy 921 
KOMMyTai^MM, b to BpeMfl KaK ApyrMe 

npMHMMaeMbie naxeTbi MoryT 6biTb onyLAeHbi 

(HanpMMep, ecnM ohm npMHMMafOTcn no 
npoTOKonaM, He o6pa6aTbiBaeMbiM 

KOHTponnepoM 921 KOMMyTau,MM). EcnM 
KOHTponnep 921 KOMMyTaLjMM o6Hapy>KMBaeT, 
hto noTOK MO>xeT o6pa6aTbiBaTbCfl c noMOLAbio 
McnonHMTenbHoro ycipoMCTBa KOMMyTai^MM 6es 
BMemaTenbCTBa KOHTponnepa 921 KOMMyTaAMM, 
to KOHTponnep 921 KOMMyiaiAMM Mcnonb3yeT 
npoTOKon IFMP-C Ann ynpaBneHMn 
McnonHmenbHbiM ycipoMCTBOM KOMMyTa 141/11/1 npw 
o6pa6oTKe TaKoro naKeia (HanpMMep, nponycKe 
naKeia, nepecbiriKe naKeia c OAHoro v\nv\ 6onee 
MHTepc^eMCOB c ncnonb30BaHMeM oahoto v\nv\ 
6onee BbixoAHbix cjDopMaTOB MnM c 
Mcnonb30BaHMeM ApyrMX KnaccoB 

o6cny>KMBaHM^ Ann noKanbHOM nepecbinKM 
naKeia). C nepecbinKOi/i naKeia cB33aHo 
npeo6pa3QBaHne, npMMeHneMoe Ann naKeia 
(HanpMMep, yMeHbmeHMe "BpeMeHM >km 3 hm" b 
naKeie, o^HOBJieHMe KOHTponbHOM cyMMbi 
3aronoBKa IP, MaHMnynMpoBaHMe saronoBKOM 
Ann cjDopMaTOB APyrwx TMnoB noTOKa m T.n.). 
HM>Ke onMcaHbi AononHMTenbHbie A©TanM, 
OTHOCflLAMecm K B3aMM0AeMCTBMK) 
McnoriHMTenbHbix ycipoMCTB KOMMyTauMM, y3na 
KOMMyTai^MM M KOHTpOJinepa KOMMyTai^MM 
(HanpMMep, KaK noKa3aHO b KOHC^Mrypai^MM no 
cf)Mr.2c). 

B COOTBeTCTBM M C HaCTOflLAMM 
M3o6peTeHMeM CMCTeMa AoSaBnneT nonHbie 


C|3yHKI4MOHanbHbie B03M0XCH0CTM 
MapLupyTM3au 1 MM no npoTOKony IP k annapaTHbiM 
cpeACTBaM ATM KOMMyiai^MM (jim 6 o 
anbTepHaTMBHOM TexHonorMM b APyrMX 
BapMaHTax) c Mcnonb30BaHMeM CMCTeMHoro 
5 nporpaMMHoro o6ecneneHMfl, BMecTO nio6oro 
MMefOLAerocn nporpaMMHoro o6ecneHeHMB 
ynpaBneHMn ATM KOMMyTaTopoM, Arm 
ynpaBneHMn ATM KOMMyTaTopoM. TaKMM 
o6pa30M, HacToniAan CMCTeMa cnocoSHa 
10 ocyiAecTBnnTb MapLupyTM3au,MK) no npoTOKony 
IP Me>KAy ceieBbiMM ypoBHAMM, ecnM 
Heo6xoAMMo, m KOMMyTau,Mfo ypoBHeM KaHanoB 
nepeAaHM AaHHbix, ecnM bo 3 mo>kho, An n 

CQ3AaHMn BbICOKOCKOpOCTHOM M 

BbicoKonpoM3BOAmenbHOM naKeTHOM nepeAaHM 
75 3cjDc(DeKTMBHbiM cnoco6oM, M36eraB npo6neM 

neperpy30K npn MapLupyTM3ai4HM. 

C Mcnonb30BaHMeM npoTOKona ynpaBneHMn 
noTOKOM Ipsilon (IFMP), KOTopbiM A©TanbHO 
onMcaH HM>Ke, CMdeMHoe nporpaMMHoe 
oSecneneHMe AaeT B03M0>KH0CTb CMdeMHOMy 
20 y3ny (HanpMMep, 6a30BOMy KOMMyiai^MOHHOMy 

y3ny, [_uni030B0My y3ny KOMMyTaAMM MnM 
rnaBHOMy KOMnbtoTepy/cepBepy/pa6oHeM 
CTaHAMM) KnaccMcj^MAMpoBaTb naKeTbi npoTOKona 
IP KaK npMHaAne>xaLAMe k noTOKy cxoAHbix 
naKeTOB, ocHOBbiBancb Ha onpeAeneHHbix 
25 o6lu,mx xapaKTepMCTMKax. IIotok npeACTaBnaeT 

co6om nocneAOBaienbHOCTb naKeTOB, 
nepeAaBaeMbix ot KOHKpeTHoro MCTOHHMKa k 
KOHK peTHOMy aApecaiy (oAMHOHHOMy MnM 
rpynnoBOMy), KOTopbie CBn3aHbi b CMbicne mx 
3Q MapLupyTMaaAMM MnM mhom noKanbHOM 

o6pa6oTKM, KOTopaa MO>KeT noTpe6oBaTbc?i. 
HacTonLAee M3o6peTeHMe o6ecnenMBaeT 
B03M0>KH0CTb p33nMHHOM 06 pa 60 TKM pasnMHHbIX 
TMnoB naKeTOB b 3aBMCMMOCTM ot TMna naKeia. 
HeKOTopbie TMnbi naKeTOB MoryT 

35 o6pa6aTbiBaTbcn nyieM OTo6pa>KeHMn mx b 

MHAMBMAyanbHbie ATM coeAMHeHMn c 
Mcnonb3QBaHMeM ATM KOMMyTaTopa Ann 
BbinonHeHMB BbICOKOCKOpOCTHOM KOMMyTaU,MM 
naKeTOB. IIotokm, HanpMMep, TaKMe, KaK 
HecyiAMe Tpac^MK peanbHoro BpeMeHM, c 
40 Tpe6oBaHMnMM KanecTBa o6cny>KMBaHMfl MnM 

MMefOLLijMe AAMTenbHoe BpeMn BbiAep>KKM, MoryT 
KOHcjDMrypMpoBaTbcn Ann KOMMyiai^MM npM 
nonBneHMM bo3mo>khoctm. flpyrne TMnbi noTOKOB, 
HanpMMep noTOKM kopotkom AnMTenbHOCTM MnM 
3anpocbi b 6a3bi AaHHbix, o6pa6aTbiBaioTcm 
45 nyieM IP MapLupyTM3ai4MM 6e3 yciaHOBneHM^ 

COeAMHeHMM. KOHKpeTHbIM nOTOK naKeTOB MO>KeT 
CBB3bl BaTbCfl C KOHKpeTHOM ATM MeTKOM (T.e. 
ATM MAeHTMcf)MKaTopoM BMpTyanbHoro 
MapLUpyTa (VPI) M MAeHTM<4)MKaTOpOM 
5Q BMpTyanbHoro KaHana (VCI)). ripeAnonaraeTcn, 

hto BMpTyanbHbie KaHanbi nBnnioTcn 
OAHOHanpaBneHHbiMM, TaK hto ATM MeTKa 
BXOAflLAero nanpaBneHMn Ka>KAoro KaHana 
npMHaftne>KMT BXOAHOMy nopiy, c KOTopbiM oh 
coeAMHeH. Ka>KAoe HanpaBneHMe nepeAaHM 
55 KaHana o6pa6aTbiBaeTca OTAenbHO. 

PasyMeeTCB, noTOKM , nepeMei_AaiounMec?i b 
kb>kaom HanpaBneHMM, o6pa6aTbiBafOTca 
CMCTeMOM oTAenbHO aHanorMHHbiM cnoco6oM. 

KnaccMcjDMKaAMn noTOKa npeACTaBnneT 
co6om pemeHMe, npMHMMaeMoe b COOTBeTCTBM m 
60 c noKanbHOM cneu,Mc)DMKOM. KorAa naKeT 
npoTOKona IP npMHMMaeicn CMCTeMHbiM y3noM, 
CMCTeMHbiM y3en nepeAaeT naKeT npoTOKona IP 
no KaHany, ycTaHaBnMBaeMOMy no yMonnaHMho 
Y3en TaioKe KnaccMcjDMAMpyeT naKeT npoTOKona 
IP, KaK npMHaAnexamMM k KOHKpeTHOMy noTOKy, 
m cooTBeTCTBeHHO npMHMMaeT pemeHMe, 
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flOJi>KHbi Jin naKeTbi, npMHaAne>KaLHMe k TOMy >Ke 
noTOKy, npeflnoHTMTenbHbiM o6pa30M 

KOMMyTupoBaTbCfi HenocpeflCTBeHHO b ATM 
KOMMyiaTope, mjim ohm flOJi>KHbi npoAOJi>KaTb 
nepecbiuaTbcn nosTanHO c Mcnonb30BaHneM 
nporpaMMHoro o6ecneHeHMn MapiupyTM3aAMM b 
y3ue. Ecjim npMHnTO peiueHMe o KOMMyTaAMM 
noTOKa naKeTOB, to iiotok Aou>KeH CHanaua 
MapKMpoBaTbca. flun MapKMpoBKM noTOKa y3en 
Bbi^MpaeT Ann 3Toro noTOKa AOCTynHyio MeTKy 
(VPI/VCI) BXOAHoro nopia, Ha KOTopbiM 6bir 
npMHAT naKeT. Y3en, KOTopbiM npMHnu peiueHMe 
o MapKnpoBKe noTOKa, 3aTeM 3anoMMHaeT MeTKy, 
MA6HTMC(DMKaT0p nOTOKa M BpeMfl >KM3HM M 3aTeM 
nepeAaeT coo6LAeHMe IFMP REDIRECT 
(nepeaApecai4M5q) no BOCXOAnLAeM jimhmm k 
npeAbiAym, eM y y3uy, ot KOToporo nocTynMJi 
naKeT. MAeHTMcjDMKaTop noTOKa coAep>KMT Ha6op 
nojieM 3aronoBKa, KOTopbie xapaKTepM3yioT 
noTOK. BpeMn >km3hm onpeAeuneT AnMTeubHOCTb 
BpeMeHM, b TeneHMe KOToporo AewcTByeT 
nepeaApecapun. Ecjim TOJibKO cocTonHMe 
noTOKa He 6bi.no o6HOBueHO, CBn3b Me>KAy 
noTOKOM m MeTKOM yAauneTC* no MCTeneHMM 
yKa3aHHoro BpeMeHM >km3hm. HcTeneHMe 
BpeMeHM >KM3HM AO 06H0BUeHMn COCTOnHMU 
noTOKa npMBOAMT K TOMy, HTO nOCJieAyKDLAMe 
naKeTbi, npMHaAne>Kai_AMe noTOKy, 6yAyT 
nepeAaBaTbcn no KaHany nepeAaHM, 
ycTaHaBJiMBaeMOMy no yMOJinaHMto, Me>KAy 
coceAHMMM y3JiaMM. CocTonHMe noTOKa 
o6HOBuneTcn nepeAaneM no BocxoAnLAew jimhmm 
cooSLAeHMn "nepeaApecaAMn", MMeioLAero Te >xe 
caMbie MeTKy m MASHTM0MKaTop noTOKa, hto m 
nepBOHanajibHbie, ho MMetoiAero Apyroe BpeMfl 
>km3hm. Coo6iAeHMe "nepeaApecapMn" 
3anpaLUMBaeT y3en BocxoAnLU,eM jimhmm 
nepeAaBaTb Bee nocueAyioLAMe naKeTbi, 
KOTopbie MMeioT xapaKTepMCTMKM , coBnaAaioLU.Me 
c xapaKTepMCTMKaMM, yKa3aHHbiMM b 
MA eHTM0MKaTope noTOKa, no BMpTyajibHOMy 
KaHajiy, yKa3aHHOMy MeTKOM. PeiueHMe o 
nepeaApecapMM npeACTaBuueT co6om 
uoKaubHoe peiueHMe, o6pa6aTbiBaeMoe y3UOM 
HMCxoAnLAeM jimhmm. CooTBeTCTBeHHO Aa>Ke 
ecuM y3eu HMcxoAniAOM jimhmm 3anpamMBaeT 
nepeaApecapMio KOHKpeTHoro noTOKa naKeTOB, 
y3eji BocxoAnLAeM umhmm MO>xeT npMHnTb 
peLUeHMe O npMHUTMM MJIM MTHOpMpOBaHMM 
3anpoca Ha nepeaApecapMio. KpoMe Toro, Ann 
cooGmeHME "nepeaApecapMn" He nepeAaeTcn 
noATBepx<AeHMe npMeMa. HanpoTMB, nepBbiM 
naKeT, npMXOAnLAMM no HOBOMy BMpTyajibHOMy 
KaHajiy, cjiy>KMT a nn mhamksamm Toro, hto 
3anpoc nepeaApecaAMM npi/iHAT. 

CMCTeMHoe nporpaMMHoe o6ecneneHMe 
Taicxe Mcnoub3yeT pa3UMHHbie npopeAypbi 
cfjopMMpoBaHMn naKeTOB npoTOKOua IP, KOTopbie 
npMHaAne>xaT k MapKMpoBaHHbiM noTOKaM b 
JIMHMM nepeAaHM ATM AaHHbIX, B 3aBMCMMOCTM 
OT pa3JlMHHblX TMnOB nOTOKOB. B 
paccMaTpMBaeMOM BapMaHTe ocy lAecT bu e h m n 
Mcnojib3yioTC?i neTbipe TMna cpopMMpoBaHMfi 
naKeTOB. 

rioMMMO npoTOKOJia IFMP, CMCTeMHoe 
nporpaMMHoe o6ecneneHMe Mcnorib3yeT ApyroM 
npoTOKOJi - o6lamm npoTOKOJi ynpaBueHMn 
KOMMyTapMeM (GSMP) - Ann ycTaHOBueHMn 
CB33M no jimhmm nepeAaHM ATM AaHHbix Mex<Ay 
KOHTpOJIJiepOM KOMMyTapMM M ATM 
KOMMyTaTopoM 6a30Boro KOMMyTaAMOHHoro 
6uoKa CMCTeMbi m npM 3 tom o6ecneHMBan 
B03M0>KH0CTb KOMMyTai^MM Ha ypoBHe 2 , eCJIM 
B03M0>KH0, M MapLUpyTM3aL4MM no npOTOKOJiy IP 
Ha ypoBHe 3 m nepecbiuKM naKeTOB, ecuM 


HeoSxoAMMO. B nacTHOCTM, npoTOKOU GSMP 
npeACTaBuneT co6om yHMBepcaubHbiM 
acMMMeTpMHHbiM npoTOKOU ynpaBneHMfl ATM 
KOMMyTaTopoM. 3TO 03HaHaeT, HTO KOHTpOUUep 
KOMMyTaAMM ao MCTB yeT b KanecTBe BeAyu4ero, a 
5 ATM KOMMyTaTop - b KanecTBe noAHMHeHHoro 
npoTOKOJi GSMP peariM3yeTcn b BMpTyaubHOM 
KaHajie, ycTaHOBJieHHOM npM MHMAMariM3ai4MM b 
jimhmm nepeAaHM ATM AaHHbix Me>KAy 
KOHTpOJIJiepOM KOMMyTaAMM M ATM 
1Q KOMMyTaTopoM. OAMH KOHTpOJIJiep KOMMyTaAMM 
M0>KeT MCn0J1b30BaTb MHO>KeCTBO 

KOHKpeTM3aAMM nOHnTMM GSMP no pa3J1MHHblM 
BMpTyajibHbiM KaHanaM Ann ynpaBneHMn 
MHO>KeCTBOM ATM KOMMyTaTOpOB. B npoTOKOJi 
GSMP T3K>Ke BKJIIOHeH npoTOKOJi 6J1M30CTM 
GSMP, KOTopbiM Mcnojib3yeTC5i Ann 
CMHxpoHM3aAMM cocTonHMn b jimhmm nepeAaHM 
ATM AaHHbix Me>KAY KOHTpOUJiepOM KOMMyTaAMM 
m ATM KOMMyTaTopoM, Ann onpeAeueHMn 
AaHHbix MAeHTMc|DMKaAMM y3na Ha ApyroM KOHAe 
JIMHMM CBn3M M Ann 06 Hapy>KeHMB M3MeHeHMM B 
20 MASHTMcJ^MKaAMM 3Toro y3ua. 

npoTOKOJi GSMP no3BonneT KOHTpouuepy 
KOMMyTaAMM ycTaHaBJiMBaTb m ocBo6o>KAaTb 
coeAMHeHMn nepe3 ATM KOMMyTaTop, 
AoSaBJinTb m MCKmonaTb "uMCTbn" (oueMeHTbi 
HM>KHero ypoBHn MepapxMM b apobobmahom 
25 CTpyKType MepapxMM) b coeAMHeHMM TMna "ot 
tohkm k MHO>KecTBy TOHeK", ynpaBJinTb nopTaMM 
KOMMyTaAMM, 3anpaLUMBaTb MHCjDOpMaAMK) 
KOHcjDMrypaAMM m 3anpaujMBaTb CTaTMCTMKy. 
npoTOKOJi GSMP Taioxe no3BOJineT ATM 
30 KOMMyTaTOpy MHCjDOpMMpOBaTb KOHTpOJIJiep 

KOMMyTaAMM o co6biTMnx, HanpMMep OTKa3e 
JIMHMM CBn3M. 

ripeAnojiaraeTcn, hto KOMMyTaTop MMeeT 
MHO>KeCTBO nopTOB, npMHeM Ka>KAblM nopT 
npeACTaBnneT co6om KOM^MHaAMio BXOAHoro m 
35 BbixoAHoro nopTOB. SjieMeHTbi ATM AaHHbix 

(cell) nocTynaioT ot BHeLUHeM jimhmm CBn3M no 
BXOAnLAMM BMpTyajibHbiM KaHajiaM Ha bxoahom 
nopT m nepeAaiOTCfl ot ATM KOMMyTaTopa bo 
BHeLUHKDK) J1MHMKD CBn3M no MCXOAnLA^^ 
BMpTyajibHbiM KaHajiaM c BbixoAHoro nopTa. KaK 
40 ynoMMHajiocb BbiLue, BMpTyaubHbie KaHajibi b 

nopTe mum umhmm CBU3M mashtmc^m AMpyiOTcn no 
MX MeTKaM BMpTyaUbHbIX MapLUpyTOB M 
BMpTyaubHbix KaHauoB (VPI/VCI). CoeAMHeHne c 
Mcnoub30B3HMeM BMpTyaubHoro KaHaua 
nepe3 ATM KOMMyTaTop cjDopMMpyeTcn nyTeM 
45 coeAMHeHMn BXOAnmoro BMpTyaubHoro KaHaua 

(mum KopHn) c oahmm mum 6ouee MexoAnLA^ 1 ^^ 
BMpTyaUbHbIMM KaHauaMM (MUM BeTBnMM). 
CoeAMHeHMn c Mcnoub30BaHMeM BMpTyaubHbix 
KaHauoB MAOHTMCjDMAMpyiOTCn no BXOAHOMy 
5Q nopTy, Ha KOTopbiM ohm npMXOAnT, m no MeTKe 

VPI/VCI mx BXOAnLAero BMpTyaubHoro KaHaua. B 
KOMMyTaTope Ka>KAbiM nopT MMeeT TaSuM Ay 
nepeKOAnpoBKM annapaTHbix cpeACTB, 
MHAOKCMpOBaHHyKD MeTKaMM VPI/VCI BXOAnLLiWX 
ATM oueMeHTOB AaHHbix, npMHeM 3anMCM b 
55 Ta^UMAbl KOHTpOUMpyiOTCn npOAeCCOpOM 

uoxaubHoro ynpaBueHMU b KOMMyTaTope. 

B cuynae npoTOKOua GSMP Ka>KAoe 
coeAMHeHMe c Mcnoub30BaHMeM BMpTyaubHoro 
KaHaua MO>KeT 6biTb ycTaHOBueHO c 
onpeAeueHHbiM KanecTBOM o6cuy>KMBaHMn, 
60 nyTeM npMCBoeHMn npMopMTeTa npM ero 

ycTaHOBJieHMM . flun coeAMHeHMM c 
Mcnoub30BaHMeM BMpTyaubHbix KaHauoB, 
COBMeCTHO MCnOUb3yHDLAHX OAMH M tot >xe 
BbixoAHOM nopT, ATM sueivieHT AaHHbix b 
coeAMHeHMM C 60Uee BbICOKMM npMOpMTeTOM 
6yAeT nepeAaH KOMMyTaTopoM c 6ouee BbicoKOM 
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BepoflTHOCTbK), neM ATM sneivieHT AaHHbix b 
coeAMHeHMM c 6onee HM3KMM npMopMTeTOM, 
ecnM ohm o6a npMcyTCTByioT b KOMMyTaTope b 
oaho n to >Ke BpeMfl. Hmcjio npMopmeTOB, 
noAA^P^HBaeMbix Kax<AbiM nopTOM 

KOMMyiaTopa, MO>KeT 6biTb onpeAeneHO M3 

cooGiAeHMfl KOHcjDMrypMpoBaHMfl nopia. FIcho, 
HTO pa3J1MHHbie KOMMyTaTOpbl MOryT 
noAA©P>KHBaTb rpynnoByio nepeAany 

pa3JiMHHbiMM nyTAMM. HanpMMep, KOMMyiaiop 
MO>KeT MMeTb npeAenbi no HMcny BeTBeM Ann 
peanM3ai4MM rpynnoBoro coeAHHeHMn, npeAenbi 
no KOJiMHecTBy noAA©P>KMBaeMbix rpynnoBbix 
coeAMHeHMM, npeAenbi no KonMHecTBy 

pa3nMHHbix 3HaneHMM VPI/VGI, KOTopbie MoryT 
6biTb npMCBoeHbi BbixoAHbiM BeTBfiM rpynnoBoro 
coeAMHeHMn, n/Mnn n o AA e p>K m B aT b TonbKO OAHy 
BeTBb KQHKpeTHoro rpynnoBoro coeAMHeHMn Ha 
oahom m tom >Ke BbixoAHOM nopTe. Ecnn 

Heo6xoAMMO, MoryT 6biTb onpeAeneHbi koan 
0TK330B Ann COOTBeTCTByfOLAMX CMTyaU,MM. 

KoMMyTaTop npMCBaMBaeT 32-6MTOBbie 

HOMepa nopTOB Ann onucaHM n nopTOB 
KOMMyTaTopa. HoMep nopTa MO>KeT 6biTb 
CTpyKTypupoBaH Ann BicnfoneHMS cyGnoneM, 
OTHOCnLAMXCn K C|DM3MHeCKOM CTpyKType 
KOMMyTaTopa (HanpMMep, CTOMKa, cjiot, nopT). 
Ka>KAbiM nopT KOMMyTaTopa Taioxe 
noAAepxMBaeT HOMep ceaHca CBn3M nopTa, 
npucBoeHHbiM KOMMyTaTopoM. HoMep ceaHca 
CBE3M nopTa ocTaeTcn TeM >Ke caMbiM npM 
nocTonHHOM pa6oneM cocTonHMM nopTa. OAHaKO 
ecnM nopT B03BpaiAaeTcn b paGonee cocTonHMe 
nocne ero OTKa3a mjim HeAOCTynHOCTM nnn u,ni<na 
noAaHM nuTaHMn, HOMep ceaHca cba3m nopTa 
6yAeT M3MeHeH. HoMepa ceaHGOB CBn3M nopTOB 
npMGBaMBaioTcn c ncnojib30BaHMeM HeKOTopoM 
0opMbi cnynaMHoro HMCJia m no3BonnioT 
KOHTponnepy KOMMyTaAMM o0Hapy>KMBaTb 
OTKa3bl nMHMM CBn3M m noAAep>KMBaTb 
COCTOnHMe CMHXpOHM3aAMM. 

noMMMO npoTOKonoB IFMP n GSMP 
CMCTeMHoe nporpaMMHoe o6ecneneHMe b 
H eKOTopbix BapMaHTax ocyiAecTBneHMfl 
M3o6peTeHnn Taioxe Mcnonb3yeT eu\e oamh 
npoTOKon - npoTOKon ynpaBneHMn noTOKOM 
Ipsilon Ann KnMeHTOB (IFMP-C), KOTopbiM 
onucaH AeTanbHO HM>Ke, Ann ycTaHOBneHMn 
MHCjDOpMai_l,MOHHOrO O^MeHa no nMHMM CBB3M 
Me>KAy KOHTponnepoM KOMMyTaAMM 6a30Boro 
KOMMyTai4MOHHoro 6noKa m McnonHMTenbHbiM 
ycTpoPicTBOM KOMMyTaAMM, HTo6bi pacnpeAennTb 
nepecbinKy naKeTOB ypoBHn 3 k 
MC nonHMTenbHblM yCTpOMCTBaM KOMMyTaAMM, 
ecnM 3 to >KenaTenbHO. B nacTHOCTM, npoTOKon 
GFMP-G npeACTaBnneT co6om yHMBepcanbHbiM 
acMMMeTpMHHbiM npoTOKon Ann ynpaBneHMn 
MCnonHMTenbHblM yCTpOMCTBOM KOMMyTaAMM. 
TaKMM o6pa30M, KOHTponnep KOMMyTaAMM 
AeMCTByeT b KanecTBe BeAyLAero y3na, a 
McnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM - b 
K anecTBe noAHMHeHHoro. l"lpM Mcnonb30BaHMM 
npoTOKona IFMP-C MHTepcpeMCbi Ha 
MCnonHMTenbHOM yCTpOMCTBe KOMMyTaAMM 
cxoAHbi c MHTepcjDeMcaMM, noKanbHO 
npMCBoeHHbiMM KOHTponnepy KOMMyTaAMM, TaK 
hto KOHTponnep KOMMyTaAMM/McnonHMTenbHoe 
ycTpoMCTBO KOMMyTaAMM c BHeLUHeM CTOpOHbl 
npeACTaBnneTcn noAO^HbiM CMCTeMHOMy y3ny. B 
npMHAnne npoTOKon IFMP-C Mcnonb3yeTcn b 
BM pTyanbHOM KaHane, ycTaHOBneHHOM npM 
MHMAManM3aAMM B nMHMM CBA3M Me>KAy 
KOHTponnepoM KOMMyTaAMM m MCnonHMTenbHblM 
yCTpOMCTBOM KOMMyTaAMM. OAMH KOHTponnep 
KOMMyTaAMM MO>KeT MCnonb3QBaTb MHOXCeCTBO 


KOHKpeTM3aAMM noHSTMM npoTOKona IFMP-C Ann 
OTAenbHbix BMpTyanbHbix KaHanoB Ann 
ynpaBneHMfl m hokcctbom McnonHMTenbHbix 
ycTpoMCTB KOMMyTaAMM. npM 3anycKe CMCTeMbi 
KOHTponnep KOMMyTaAMM 3anycKaeT npMeMHMK 
5 npoTOKona IFMP-C b K3>kaom ATM MHTepcjDeMce 
(npMeMHMKy nocTaBneH b cooTBeTCTBMe 
ycTaHaBnMBaeMbiM no yMonnaHMio BMpTyanbHbiM 
KaHan ATM MHTepc^eMca), CB33aHHOM c 
KOHTponnepoM KOMMyTaAMM, m McnonHMTenbHoe 
1Q ycTpoMCTBO KOMMyTaAMM HaHMHaeT nepeAany 

nepMOAMHeCKMX C 006 lAeHMM CMHXpOHM3aAMM 
(SYN) no ycTaHOBneHHOMy no yMonnaHMio 
BMpTyanbHOMy KaHany. KorAa KOHTponnep 
KOMMyTaAMM npMHMMaeT coo^meHMe SYN ot 
M cnonHMTenbHoro ycTpoMCTBa KOMMyTaAMM, 
KOHTponnep KOMMyTaAMM 3anycKaeT npoTOKon 
6nM30CTM IFMP-C, KOTopbiM BKnioHeH b npoTOKon 
IFMP-C. npeAHa3HaHeHHbiM Ann ncnonb30BaHMn 
Ha Ka>KAOM KOHAe nMHMM cba3m npoTOKon 
6nM30CTM IFMP-C Mcnonb3yeTcn Ann 
CMHXpOHM3aAMM COCTOnHMn B nMHMM CBA3M 
20 Me>KAy KOHTponnepoM KOMMyTaAMM M 
MCnonHMTenbHblM yCTpOMCTBOM KOMMyTaAMM, 
HTOGbl 06 Hapy>KMTb MAeHTMCjDMKaAMOHHbie 
AaHHbie y3na Ha ApyroM KOHAe nMHMM cbe3m m 
o6Hapy>KMTb M3MeHeHMn B MAeHTMC|DMKaAMM 3TOrO 
ysna. nocne Toro KaK npoTOKon 6nM30CTM 
25 IFMP-C ycTaHOBMT, hto Ka>KAan GTopoHa nMHMM 

CBA3M CMHXpOHM3MpOBaHa C APyrOM CTOpOHOM, 
Ka>KAan CTopoHa nMHMM cba3m 6yAeT MMeTb 
HOMep 3K3eMnnnpa 3anMCM, 

MAeHTMCjDMAMpyiOLAMM APyryiO CTOpOHy nMHMM 
30 CBfl3M . 

nocne 3aBepiueHMfl cmhxpohm33amm 
npoTOKon IFMP-C no3BonneT KOHTponnepy 
KOMMyTaAMM onpeAenMTb, KaKMe nopTbi MnM 
MHTepc|DeMCbi (m mx aTpM^yTbi) AOCTynHbi b 
MC nonHMTenbHOM yCTpOMCTBe KOMMyTaAMM, M 
35 KOHCjDMrypMpOBaTb Ka>KAblM MHTepcjDeMC TaKMM 

o6pa3QM, hto oh Mo>KeT 6biTb Mcnonb30BaH Ann 
nepecbinKM naKeTOB. HcnonHMTenbHoe 
yCTpOMCTBO KOMMyTaAMM COAep>KMT MHO>KeCTBO 
nopTOB MnM MHTepc|DeMCOB, npMHeM Ka>KAblM 
MHTepcfieMC MnM nopT nBnneTcn KOM^MHaAMeM 
40 BXOAHoro nopTa m BbixoAHoro nopTa. nocne Toro 

KaK MHTepcjDeMCbi onpeAeneHbi m 

KOHcjDMrypMpoBaHbi, npoTOKon IFMP-C 
Mcnonb3yeTcn Ann co3AaHMn, 
moaucJdm AMpoBaHMn m MCKmoneHMS BeTBeM 
nepeAaHM. Kax<Aan BeTBb nepeAaHM coctomt M3 
45 BXOAHbIX AaHHbix M BbIXOAHbIX AaHHbix. B 

Ka>KA0M MCnonHMTenbHOM yCTpOMCTBe 

KOMMyTaAMM Ka>KAblM MHTepcjDeMC MMeeT 
Ta6nMAy nepeKOAM pobkm annapaTHbix cpeACTB, 

MHAeKCMpOBaHHyiO BXOAHbIMM 
5Q AaHHbiMM/BbixoAHbiMM AaHHbiMM BXOAnLAero 

naKeTa, a 3anMCM b Ta6nMAbi KOHTponMpyioTcn 
noKanbHbiM npoAeccopoM ynpaBneHMn b 
MC nonHMTenbHOM yCTpOMCTBe KOMMyTaAnn. 

BxoAHbie AaHHbie BKmonaioT b ce6n pa3nMHHbie 
SneMeHTbl M KOMnOHeHTbl MHC^OpMaAMM 
55 (HanpMMep, bxoahom MHTepcjDeMC, 

npeALuecTBOBaHMe, BxoAHbie cj^narM, AaHHbie 
Kniona, MacKy Kniona b cooTBeTCTBMM c 
KOHKpeTHbiM BapMaHTOM ocyLAecTBneHMa), 

npMHeM Ka»<AbiM aneMeHT MHCpopMaAMM bhocmt 
BK naA bo BXOAHyio MHC^opMaAMio. EcnM 
60 KaKMe-nMSO KOMnOHeHTbl BXOAHbIX AaHHbix 
MeHflioTCfl, to naKeT paccMaTpMBaeTcn KaK 
MMeioLAMM APyryio BXOAHyio 3anMCb nepecbinKM. 
BbixoAHbie AaHHbie BKnhonahOT b ce6n 
pa3nMHHbie aneMeHTbi m KOMnOHeHTbl 
MH0OpMaAMM (HanpMMep, BbIXOAHOM 

MHTepcjDeMC, AnMHy yAaneHMn, npeo6pa30BaHMe, 
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flaHHbie npeo6pa30BaHnn, AaHHbie 3aronoBKa, 
KanecTBo Tuna o6cny>KMBaHMn, AaHHbie 
KanecTBa o6cny>KMBaHi/in b cooTBeTCTBMH c 
KOHKpeTHbIM BapnaHTOM OCyLASCTBneHMn), 
KOTopbie onucbiBatoT to, KaKMM o6pa30M 
Aon>KHbi nepecbinaTbcn naKeTbi, MMeioLAMe 
cornacoBaHHbie BXOAHbie AaHHbie. Bo3mokho, 
hto OAHa BXOAHaa 3anncb SyAeT MMeTb 6onee 
oahom BbixoAHoti 3anncn. KorAa naKeT npuxoAm 
Ha HHTepcjDeMC ncnonHUTenbHoro ycipoMCTBa 
KOMMyiauMM, ncnojiHMTenbHoe ycTpoMCTBO 
KOMMyTaL4MM OCy LAeCT Bn n eT nOMCK BO BXOAHbIX 
3anMCBX, CBB33HHblX C BXOAHbIM HHTepC^eMCOM. 

noncK 3anncew ocyLAecTBnneTcn ot hm3luhx 
k BbicLUMM no CTapLUMHCTBy. Ecjih o6Hapy>xeHO 
coBnaASHi/ie BxoAHbix 3anMcePi, to MHcfiopMaAMn 
o BbixoAHbix BeTBfix ncnonb3yeTcn aha 
nepecbinKH naKeTa. 

B cnynae npoTOKona IFMP-C ynpaBneHMe 
annapaTHbiMM cpeACTBaMU Ha ypoBHe jiuhmh 
CBA 3H (HanpuMep, OTKpbiTue BMipTyanbHbix 
KaHanoB m AoOaBneHi/ie cjDHJibTpoB aApecoB 
annapaTHbix cpeACTB Ann ceTM Ethernet) 
coxpaHneTcn 3a McnonHMTenbHbiM ycTpoMCTBOM 
KOMMyTapMM. ECJIM BXOAHan MaCKa KTIIOHa 
BKmoHaeT 6MTbi aApeca Ha ypoBHe jimhmh CBn3M, 
to McnonHUTenbHoe ycTpoMCTBO KOMMyTaAMM 
Aoji>kho rapaHTupoBaTb npneiw stmx aApecoB. 
Ecjim MacKa He BKmonaeT MHcfcopMaAMM 
aApecapnn Ha ypoBHe jimhum CBnsw, to 
MC nOJIHMTenbHOe yCTpOMCTBO KOMMyTaAMM He 
AOJ1>KHO HaCTpaHBaTb CjDMJIbTp. HcnOJlHMTeribHOe 
yCTpOMCTBO KOMMyTapHM AO-H>KHO TaKHM 
o6pa30M ynpaBnnTb cjDMnbTpaAMeM Ha ypoBHe 
J1HHU1H CBn3M HanSOJiee SCjDCjDeKTUBHblM o6pa30M 
Ana cbomx annapaTHbix cpeACTB, a KoHTponnep 
KOMMyTapMH AonxeH BKmonaTb AOCTaTOHHoe 
KOJIMHeCTBO MHCjDOpMai4HM ypOBHn J1HHMM CBS3M B 

kjiioh, HToSbi HaAnexaLAHM o6pa30M 
ocyLAecTBJiflTb cjDMnbTpaAMio naKeTOB. 
KoHTponnep KOMMyTaAMM ynpaBnneT 
cocTO^HneM HcnonHHTejibHoro ycTpoMCTBa 
KOMMyTapni/1 Ann pa3HopoAHoro m rpynnoBoro 
pa3HopoAHoro pe>KMM0B nepeAann TaK, HTo6bi 
ncnojiHMTenbHoe ycTpoMCTBO KOMMyTapnn He 
nbuanocb HeHaAne>xaLAMM o6pa30M 

onTMMHsupoBaTb KOAOBbiM MapwpyT BHe 
npeAenoB wenaTenbHoro pe>KMMa. 

npoTOKOJibi IFMP, GSMP m IFMP-C 
AeTaiibHO onncaHbi HM>xe b cooTBeTCTBMM c 
KOHKpeTHbIM BapnaHTOM OCyi_A©CTBneHMn 
HacTOBLAero M3o6peTeHMn. 

2. AnnapaTHbie cpeACTB a cucTeMbi 

A. AnnapaTHbie cpeACTBa KOHTponnepa 

Ha cjDnr.3 npeACTaBJieHa 6noK-cxeMa 
TunoBoPi KOMnbiOTepHOM CMCTeMbi 51 , KOTopan 
MoxeT 6biTb ncnojibsoBaHa b KanecTBe 
KOHTponnepa 5 KOMMyTaAMM b 6a30B0M 
KOMMyiaAMOHHOM 6noKe 1 (KaK noKa3aHO Ha 
cjDur.la) aha peannsapnn CMCTeMHoro 
nporpaMMHoro oOecneneHMn comacHO 
HacTOiRLAeMy M3o6peTeHMio. Ha cjDnr.3 Taioxe 
noK33aH npuMep KOMnbioTepHOM CMCTeMbi, 
KOTopan MO>xeT 6biTb Mcnorib30BaHa b KanecTBe 
KOHTponnepa 23 Lunio30Boro 6noKa KOMMyTaAHM 
b Luni030B0ivi 6noKe 21 KOMMyTaAMH (KaK 
noKa3aHO Ha cpMr.lb) Ann peann3au,nn 
CMCTeMHoro nporpaMMHoro o6ecneHeHnn 
cornacHO HacTonLAeMy usoSpeTeHmo, a TaioKe 
cny>xaLAero npuMepoM TunoBoro KOMnbioTepa, 
KOTopbiM MO>xeT 6biTb ncnonb30BaH b KanecTBe 
rnaBHoro KOMnbioTepa/cepBepa/pa6oHeM 
CTaHU,MM C KOMnneKTOM CHCTeMHOrO 
nporpaMMHoro o6ecneneHM^. PasyMeeTCfi, 
Apyrne aneMeHTbi, TaKMe KaK mohutop, 3KpaH, 


KnaBMaTypa, Ao^aennioTcn Arm rnaBHoro 
KOMnbioTepa. KaK noKa3aHO Ha cjDnr.3, 
KOMnbioTepHafi cucTeivia 51 coAep>KHT TaKHe 
noAcucTeMbi KaK peHTpanbHbiM npopeccop 69, 
CHCTeMHa^ naMHTb 71, KoHTponnep 
5 BBOAa/BbiBOAa 73, CTaAMOHapHbiki ahck 79, 
ceTeBOM MHTepcjDeMC 81, n3Y 83. KoMnbfOTepHan 
CHCTeMa 51 b cnynae, ecnn oHa BBnfieTcn 
maBHblM KOMnbHDTepOM ("XOCTOM"), MO>KeT 
AononHMTenbHO coAep>KaTb mohhtop 53, 
10 KnaBMaTypy 59, aAamep A^cnnea 75, cbeMHbifi 
AUCK 77. CTpenKH 85 npeACTaBnnhOT 
apXMTeKTypy CMCTeMHOM LLIHHbl KOMnbHDTepHOM 
CHCTeMbi 51 . OAHaKO sth CTpenKM numb 
unniocTpMpyjoT cxeMy B3auiMHbix coeAMHeHHM, 
oSecneHMBaiOLAMX CBa3b Me>KAy noACMCTeMaMM. 
HanpuiMep, noKanbHaa LUMHa moxot 
ncnonb30BaTbc?i Arm coeAHHeHMJi AeHTpanbHoro 
npoAeccopa 69 c CMCTeMHOM naMATbio 71 n n3Y 
83. flpyme KOMnbtoTepHbie cucTeMbi, npuroAHbie 
Ann Mcnonb30BaHnn b HacToniASM M3o6peTeHnn, 
MoryT BKmonaTb AononHMTenbHbie noAcucTeMbi 
20 nnn MeHbLiiee KonunecTBO noACHCTeM. 

HanpuMep, Apyran KOMnbioTepHan cucTeMa 
MO>xeT BKniOHaTb 6onee OAHoro npoAeccopa 69 
(MynbTMnpoAeccopHan ci/icTeMa) nnui 
K3LU-naMnTb (cBepxonepaTMBHyK) naivmTb). 

B bo3mo>khom BapnaHTe ocyLAecTBneHun 
25 M3o6peTeHnn KOMnbioTep, ncnonb3yeMbifi b 

KanecTBe KOHTponnepa KOMMyTapnn, 

npeACTaBnneT co6ow CTaHAapTHyio MaLUHHy Ha 
6a3e AeHTpanbHoro npoAeccopHoro SnoKa TMna 
Intel, ocHaLAeHHoro CTaHAapTHOM lumho \a PCI 
2 Q (coeAHHeHun nepMcjDepMMHoro obopyAOBaHun), a 

Taioxe aAanTepoM ATM ceTM wnH nnaTOM 
ceTeBoro HHTepcf)eMca (NIC). KoMnbKrrep 
coeAHHeH c ATM KOMMyTaTopoM nocpeACTBOM 
ATM nnHM n CB33M co CKopocTbio nepeAaHM 155 
M6ht/c, McnonbsyioLAefi nnaTy HHTepcjDeMca 
35 ATM ceTM. B ashhom BapkiaHTe ocyLAecTBneHMn 
CHCTeMHoe nporpaMMHoe oSecneneHMe 

MHCTannnpoBaHO Ha CTaAMOHapHOM A^icKe 79, 
KOTopbiCi npeACTaBnneT co6o v\ HaKonwTenb Ha 
>KecTKMX A^CKax KOMnbioTepa. Cnei4nanncTaM b 
AaHHOM obnacTH TexHMKH ncHO, hto cucTeMHoe 
40 nporpaMMHoe o6ecneneHne Mo>xeT xpaHUTbcn 

Ha ri3Y Ha ko m n a kt-a^ CK e (CD-ROM), Ha th6kom 
AMCKe, Ha MarHHTHOM neHTe nnn hhnx 
MaTepnanbHbix HOCMTennx, KOTopbie MoryT 
XpaHMTb MaLUMHOHUTaeMbie KOAbl. 

KoMnbioTepHan cucTeMa 51 , noKa3aHHan Ha 
45 cjDnr.3, npeACTaBnneT co6om nMLUb B03M0>KHbiM 

npuMep KOMnbHDTepHofi cucTeMbi, npuroAHOM 
Ann Mcnonb3QBaHnn (b KanecTBe KOHTponnepa 
KOMMyTaAHM 6a3QBoro KOMMyTaAHOHHoro 6noKa, 
KOHTponnepa Lunio30Boro 6noKa KOMMyTaAMM 
5Q v\n m rnaBHoro KOMnbioTepa/cepBepa/paSoHeM 

CTaHAUM) B COOTBeTCTBMM C HaCTOBLAMM 
M3o6peieHneM. KpoMe Toro, cf:nr.3 

unniocTpupyeT npuMep KOMnbioTepHOM cucTeMbi, 
MHCTannnpoBaHHOM c Mcnonb30BaHneM no 
MeHbLuePi Mepe nacTH cucieMHoro 
55 nporpaMMHoro oSecneneHun (Ann o6ecneneHnn 

pe>KHMa pa^OTbl B COOTBeTCTBMM C npOTOKOnOM 
IFMP-C), KOTopan MOxeT 6biTb Mcnonb30BaHa b 
KanecTBe ncnonHMTenbHoro ycTponcTBa 
KOMMyTaUjHM 901 (KaK noKa3aHO Ha cjDkir.lc). 
CneAyeT HMeTb b BHAy, hto cucTeMHoe 
60 nporpaMMHoe o6ecneneHMe Ann npoTOKonoB 

MapLUpyTM3aAHM HeT HeoGXOAMMOCTM 

ycTaHaBnuBaTb b KOMnbioTepHOM cucTeMe, 
cny>KaLAeM b KanecTBe ncnonHMTenbHoro 
ycTpoMCTBa 901 KOMMyTaAMM, m nosTOMy AQHHan 
nacTb CMCTeMHoro nporpaMMHoro o6ecneneHMn 
MO>KeT peann30BbiBaTbcn Ha BCTpoeHHOM 
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yCTpOMCTBe. CoOTBeTCTBeHHO CTai^MOHapHblW 
flucK 79 MO>KeT 6biTb onyLU,eH b KOMnbioTepHOM 
CMCTeMB, Mcnonb3yeMOM b KaMecTBe 
ncnojiHMTenbHoro ycTpoMCTBa 901 KOMMyTaAMM, 
hto npuBOAHT k MeHbLUHM 3aTpaTaM Ha 
annapaTypy at m ceiePi, KOTopbie MoryT 
ncnonb30BaTb McnojiHMTejibHbie ycTpoMCTBa 901 
KOMMyiapuM Biy/iecTO Lumo30Bbix Ojiokob 
KOMM yiapMM. cnepnanucTOB b ashhom 

oOnacTM TexHHKM oneBMAHbi m ApyrMe 
KOHcjDurypapuM noACMCTeM, npnroAHbix Ans 
MCn0Jlb30BaHMfl B COOTBeTCTBUM C HaCTOflLAMM 
M3o6peieHneM. KpoMe Toro, wjiio30BOM Ojiok 
KOMM yTai4MM MO>KeT ObITb OCHaLAeH MHOKeCTBOM 
Apyrux nriaT ceTeBbix MHTepcjseMCOB (NIC) aha 
o6ecneneHMfl coeAMHeHMfl c ApyrMMM TMnaMM 
noKanbHbix ceTeM flpyn/ie rmaTbi NIC nun 
anbTepHaTMBHbie aAamepbi a na Apyrux TunoB 
ocHOBHbix onepau,MOHHbix cpeA MoryT ObiTb 
MCn0J1b30BaHbl B LUJ1I030B0M 6llOKe KOMMyTaAMM. 
HanpuMep, MoryT Mcnonb30BaTbCfl miaTbi SMC 
10M/100M Ethernet mjim FDDI. Ee3 KaKMX-JinOo 
orpaHMHeHMH oO-beMa M3o0peTeHMfl. TaOji. 1 
npeACTaBJifleT nepeneHb KOMMepnecKM 
AociynHbix KOMnoHeHTOB, KOTopbie 

Mcnojib3yioTCfl npn 3Kcnjiyaiai4MM KOHTponriepa 
B COOTBeTCTBUM c BbiLueonucaHHbiMM 
BapMaHTaMM ocyLAecTBJieHMS. flrm 
cneAMariMCTOB b ashhom oOnacTM TexHMKM 
AOJl>KHO ObITb OHeBMAHO, HTO KOMnOHeHTbl, 
npMBeAeHHbie b Ta&n.l, ABJURfOTCfl JiMLiib 
xapaKTepHbiMM KOMnoHeHTaMM aha peanM3aAMM 
M3o6peTeHMsq i/i npuBeAeHbi An noacHeHMfl 
BbinonHeHMfi ycTpoMCTBa b cootbbtctbmm c 
KOHK peTHbIM BapMaHTOM ocyLAecTBneHMfl 
M3o6peTeHMa. Pa3JiMHHbie ApyrMe KOMnoHeHTbi, 
M3BecTHbie cnemMajiMCTaM b ashhom o&nacTM 
TeXHMKM, MoryT ObITb MCnOJ1b3QBaHbl B3aMeH, 
timOo b KOM0MHai4MM mjim OTAenbHO c ApyrnMM 
KOMnoHeHTaMM. 

B. AnnapaTHbie cpeACTBa KOMMyTau.nn 

KaK onucaHO BbiLue, annapaTHbie cpeACTBa 
KOMMyTapMM ATM npeAycMaTpMBaiOT 

MCnOJIHMTenbHOe yCTpOMCTBO KOMMyTaAMM MJIM 
0a3OBblM KOMMyTapMOHHblM &TIOK. ATM 

KOMMyTaTop Mcnojib3yeT He3aBMCMMbie ot 
nocTaBLAMKa annapaTHbie cpeACTBa ATM 

KOMMyTapMM. OAHaKO MaujMHa ATM 

KOMMyTapMM, cooTBeTCTByioLAafl HacTOflLAeMy 
M306peTeHMf0, He OCHOBbIBaeTCfl Ha oObMHOM, 
OpMeHTMpOBaHHOM Ha COeAMHeHM^ 
nporpaMMHOM oOecneneHMM ATM 

MapLUpyTM3aU,MM M CMrHaJlM3aU,MM (SSCOP, 
Q.2931 , UNI 3. 0/3.1. P-NNI). HanpoTMB. 
npoTOKOJibi m nporpaMMHoe o6ecneneHMe 
pexMMa ATM noriHOCTbio He Mcnojib3yiOTCfl, a 
0a3OBblM KOMMyTapMOHHblM OjlOK OCHOBbIBaeTCfl 
Ha CMCTeMHOM nporpaMMHOM oOecneneHMM Ana 
ynpaBJieHMB MaLUMHOM ATM KOMMyTaAMM. 
CMCTeMHoe nporpaMMHoe oOecneneHMe Oojiee 
AeTajibHO onncaHO HM>Ke. 

OTAenbHO AOCTynHbie ATM KOMnoHeHTbi 
MoryT 6biTb co6paHbi b TMnoByho apxMTeKTypy 
ATM KOMMyiaTopa. HanpMMep. Ha cfiMr.4 
npeACTaBJieHa o6o6i_AeHHa?i OnoK-cxeMa 
apxMTeKTypbi ATM KOMMyTaTopa 3 (npMMep 
MTITlIOCTpMpyeT 16-nopTOBblM KOMMyTaTop), 
KOTopbiM MO>xeT ObiTb Mcnonb30BaH b KanecTBe 
annapaTHoro cpeACTBa KOMMyTau,MM 6a30Boro 
KOMMyTapMOHHOrO y3Jia B COOTBeTCTBM m c 
B 03M0>KHblM BapMaHTOM OCymeCTBJieHMfl 

M3o6peTeHMa. OAHaKO KOMMepnecKM AOCTynHbie 
ATM KOMMyTaTopbi Taioxe MoryT paOoTaTb b 
K anecTBe MaLUMHbi KOMMyTaAMM 6a30Boro 
KOMMyTapMOHHOrO OjlOKa B COOTBeTCTBM m c 


ApyrMMM BapMaHTaMM ocyLAecTBJieHMn 
HacTO^LAero M3o6peTeHMfl. OcHOBHbie 
cjDyHKAMOHajibHbie KOMnoHeHTbi annapaTHbix 
cpeACTB KOMMyTau,MM 3 BKmonaioT 
nepeicnioHaioLAHH cepAeHHMK, 

5 MMKpOKOHTpOJIJiepHbIM KOMnJieKC, 

npMeMonepeAaioLAMM noAy3eji. B npMHAMne. 
nepeKnioHaioLAMM cepASHHMK BbinojiH^eT 
KOMMyTaLijMK) Ha ypoBHe 2, 

MMKpoKOHTpojiJiepHbiM KOMnJieKC oOecneHMBaeT 
1Q CMCTeMHoe ynpaBiieHMe ATM KOMMyTaTopoM. m 

npMeMonepeAaioLAUM noAy3eji oOecneHMBaeT 
MHTepcjDeMC m 0a3OByio nepeAany m npneM 
CMTHaAOB OT C|DM3MH6CKOrO ypOBHfl. B AaHHOM 
npMMepe nepeKruonafOLAMM cepASHHMK ocHOBaH 
Ha KOMnjieKTe MMKpocxeM ATM KOMMyTaTopa 
MMC Networks ATMS 2000, KOTopbiM BicniOHaeT 
b ceOfl "Oenyio MMKpocxeMy" 100, "cepyio 
MMKpocxeMy" 102, MMKpocxeMbi MBUF 104, 
MMKpocxeMbi MHTepcjDeMca nopTa (PIF) 106 m 
o6LU,yio naMJiTb AaHHbix 108. riepeKnhOHahoiAMM 
cepAeHHMK MO>xeT AononHMTenbHO BKnioHaTb 
20 A^TeKTop aKTMBHOCTM BMpTyanbHoro KaHaJia 

1 10, cf)yHKAMOHanbHbiM Ojiok 1 12 OTOpacbiBaHMfl 
paHHero naKeTa. Taioxe BKnioHeHbi cneTHMKM 
naxeTOB, He noKa3aHHbie Ha HepTe>xe. Bejia^ 
MMKpocxeMa 100 oOecneHMBaeT ynpaBJieHMe 
KOHcjDMrypaAMeM m CTaTyc. rioMMMO oOMeHa 
25 ASHHblMM C OeilOM MMKpoexeMOM 100, 

othocalammmc^ k CTaTycy m ynpaBJieHMio, cepafl 
MMKpocxeMa 102 oOecneHMBaeT np^Myio 
aApecaAMio m nepeHOC AaHHbix c 
Mcnojib30BaHMeM Ta&nMA KOMMyTaAMM. 
3Q MMKpocxeMbi MBUF 104 oSecneHMBaiOT 

nepeMeLAeHMe TpacjDMKa sjieMeHTOB AaHHbix 
Me>KAy MMKpocxeMaMM HHTepcpeHca nopTa 106 m 
naMATbio o6lamx AaHHbix 108. riaMATb o6lamx 
A aHHbix 108 Mcnojib3yeTCFi Ana 0y4)epM3aAMM 
cneMeHTOB AaHHbix b KOMMyTaTope. 
35 MMKpocxeMbi MHTepcjDeMca nopTa 106 

ynpaBrmioT nepeHocoM AaHHbix Me>KAy 
MMKpocxeMaMM MBUF m annapaTHbiMM 
CpeACTBaMM nopTOB KOMMyTaAMM. fleTeKTop 
aKTMBHOCTM 110 BMpTyajibHoro KaHaJia, 
BKnioHaioLAMM b ce6?i aneMeHT naMfiTM, 

40 oOecneHMBaeT MHCpopMaAMio o K3 >kaom 

AeMCTByioiAeM BMpTyajibHOM KaHane 

0yHKAMOHajibHbiM 6 jiok 112 OTOpacbiBaHMB 
paHHMX naKeTOB oOecneHMBaeT B03MO>KHOCTb 
OTOpacbiBaTb HeKOTopbie ATM ojneMeHTbi 
AaHHbix no Mepe HeoSxoAMMOCTM. CneTHMKM 
45 naKeTOB oOecneHMBaioT b KOMMyTaTope 

cpeACTBO noAcneTa Bcex naKeTOB, npoxoA^LAMX 
nepe3 Bee BXOAHbie m BbixoAHbie nopTbi. LLlMHbi 
114, 115, 117 m 1 18 o6ecneHMBaiOT MHTepcjDeMC 
Me>KAy pa3J1MHHblMM KOMnoHeHTaMM 

50 KOMMyTaTopa. MMKpoKOHTpojiJiepHbiM KOMnneKC 

BKnioHaeT b ceOB A eHT P a nbHbiM npoAeccopHbiM 
6 jiok 130, AnnaMMHecKyio naMSTb co cjiynaMHbiM 
AOCTynoM 132, n3Y 134, c)Dn3LJj-naMflTb 136, 
KOHTpojinep 138 AHHaMMHecKOM naMBTM co 
cnynaMHbiM AOCTynoM, CABoeHHbie 

55 yHMBepcajibHbie acMHxpoHHbie 

npMeMonepeAaioiAMe nopTbi 140 m 142 m 
BHeujHMM TaMMep 144. l4eHTpanbHbiM 
npoAeccopHbiM 6 tiok 130 A^MCTByeT b KanecTBe 
MMKpoKOHTpojinepa. I~13y 134 Aa^CTByeT b 

KanecTBe n3y jnoKanbHOM caM03arpy3KM m 
60 BKJIHDHaeT B Ce6fl nOJIHOCTbHD OTO0pa>KeHMe 

koaob nepeKJiioHeHMfl, cjDyHKAMOHaAbHbie 
cpeACTBa onepaAHOHHOM CMCTeMbi 0a3OBoro 
HM>KHero ypoBHa m AnamocTMKy. flMHaMMHecKaa 
naM^Tb co cnynaMHbiM AOCTynoM 132 
oSecneHMBaeT oObNHbie cjoyHKAMM 03Y, a 
KOHTpOJIJiep 138 (KOTopbiM MO>KeT 6blTb 
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peann30BaH KaK nepenporpaMMnpyeMoe 
ycTpoMCTBo Ha BeHTHJibHOM MaTpnu,e n T.n.) 
o6ecneHMBaeT ynpaBaeHne AHHaMnnecxon 
naMnTbo co caynanHbiM flociynoM 132. 
cfcnauj-naMflTb 136 ncnoab3yeTcn 
MMKpoKOHTponriepoM An 5=i ynpaBaeHnn 
nepecwoTpoM annapaTHbix cpeflCTB, 

MAeHTHcpnKai4nn cepnnHoro HOMepa n 
pa3HMHHbix KOHTponbHbix koaob Ann peaen 
npon3BOACTBa n OTcne>KHBaHnn. CABoeHHbie 
yHMBepcanbHbie acuHxpoHHbie 
npneMonepeAaHDLAMe nopTbi 140 n 142 
oOecneHMBahDT nHTepcjDencbi k 

KOMMyHMKai4MOHHbiM pecypcaM Ann 
AnamocTHKM, xom-poan i/i i/iHbix Aeaen. BHewHnn 
TaMMep 144 ocymecTBaneT npepbiBaHnn Ann 
AeHTpanbHoro npoAeccopHoro baoxa, KaK sto 
T peOyeTcn. npneMonepeAaoiAnn baox 
BKTifOHaeT b cebn c|DM3MHecKMe nHTepcpencbi 146, 
pa3MeiAeHHbie Me>KAy MnxpocxeMon 106 n 
0M3MHecKMMM npneMonepeAaTHnxaMn (He 
noKa3aHbi). HHTepcjoencbi 146 BbinoaHnoT 
obpaboTKy noTOKa AaHHbix n BonaoLAaoT 
cf)M3MHecKMM ypoBeHb ATM. Pa3yMeeTcn, 
KOMnoHeHTbi KOMMyiaTopa MoryT 6biTb 
peaan30BaHbi Ha nenaTHon naaTe, xoTopan 
MoxeT ObiTb pa3MeLneHa b CTonxe Ann ee 
MOHTaxa i/i jih ycTaHOBiieHa b HacToabHOM 
BapnaHTe, b 3aBncnMOCTn ot ncnoab3yeMoro 
Tuna waccn. 

He orpaHi/Mi/iBan o&beM n3obpeTeHnn, 
Taba.2 npeACTaBaneT nepeneHb KOMMepnecKn 
AociynHbix KOMnoHeHTOB, KOTopbie MoryT 
ncnoab30BaTbcn Ann GKcnayaTai^nH MaiunHbi 
xoMMyTapnn b cooTBeTCTBnn c 

BbiLueonncaHHbiMn BapnaHTaMM 
ocyLAecTBaeHnn. flan cnepnaancTOB b AaHHon 
oOaacm TexHi/iKi/i oneBnAHO, hto KOMnoHeHTbi, 
npi/iBeA©HHbie b Taba.2, AaHbi anujb b xanecTBe 
xapaKTepHbix KOMnoHeHTOB, KOTopbie MoryT 
ObiTb ncnoab30BaHbi b CBn3n c n3o6peTeHneM, n 
npi/iBeAeHbi annib Ann npniwepa, 
naarocTpnpyhoiAero cbopxy ycTponcTBa, 
cooTBeTCTByroLAero KOHKpeTHOMy BapnaHTy 
ocyLAecTBaeHnn n3o6peTeHnn. Pa3anHHbie 
Apyrne KOMnoHeHTbi, n3BecTHbie cnepnaancTaM 
b AaHHon obaacTn TexHnxn, MoryT 6biTb 
ncnoab30BaHbi B3aMeH, anbo b KOMbnHaAnn nan 
OTAeabHO c ApyrnMn KOMnoHeHTaMn. 
Pa3yMeeTcn, KaK ynoMMHaaocb BbiLue, MaiunHbi 
xoMMyTapnn, ncnoab3yoiAne TexHoaornn, 
OTanHHbie ot ATM (HanpnMep, peTpa Hermann 
KaAPOB, ObiCTpoAencTByioLAan naKeTHan 

xoMMyTapnn, Gigabit Ethernet), MoryT 
ncnoab30BaTb cooTBeTCTByioiAne KOMnoHeHTbi. 

3. OyHKAHOHaabHbie cpeACTBa cncTeMHoro 
nporpaMMHoro o6ecneMeHkin 

KaK onncaHO b obLAeM BnAe Bbime, npoTOKoa 
IFMP npeACTaBaneT cobon npoTOKoa Ann 
nepeAann KOMaHA coceAHeMy y3ay npncBOMTb 
MeTKy ypoBHn 2 KOHKpeTHOMy noTOKy naKeTOB. 
noTOK npeACTaBaneT cobon 

nocaeAOBaTeabHOCTb naKeTOB, nepeAaBaeMbix 
OT KOHKpeTHOTO nCTOHHUKa K KOHKpeTHOMy 
aApecaTy (aApecaTaM), KOTopbie CBn3aHbi nx 
MapmpyTnsaAnen n TpebyeMon aornneexon 
obpaboTxon. MeTKa onpeAeaneT BnpTyaabHbin 
KaHaa n obecnennBaeT AOCTyn k xaiunpyeMon 
MHcjoopMaAnn MapwpyTnsapnn Ann AaHHoro 
noTOKa. MeTKa Taioxe obecnennBaeT to, hto 
naxeTbi, npnHaAne>xaLAne onpeAeneHHOMy 
noTOKy, KOMMyTnpyioTcn Ha ypoBHe 2 , a He 
MapLupyTn3npyioTcn Ha ypoBHe 3. 3 to 03HanaeT, 
hto ecan BocxoAnntan n HncxoAnman anHnn 
CBn3n nepeaApecyioT noTOK b KOHKpeTHbin y3ea 


ceTn, to AaHHbin KOHKpeTHbin y3ea MO>xeT 
KOMMyTi/ipoBaTb 3 tot noTOK Ha ypoBHe anHnn 
nepeAann AaHHbix, a He MapwpyTn3npyeT n 
nepecbiaaeT noTOK Ha ceTeBOM ypoBHe. 

Ha cjinr.5a npeACTaBaeHa ynpoLAeHHan 
5 A^arpaMMa, naaocTpnpyoiAan b obLAeM Bn as 
npoi^eAypy nHnAnaan3apnn b k3>kaom 
cncTeMHOM y3ae b cooTBeTCTBnn c oahmm n3 
BapnaHTOB ocyiAecTBaeHnn H3obpeTeHnn. 
riocae 3anycKa cncTeMbi Ha 3Tane 160 Kax<Abin 
1Q cncTeMHbin y3ea Ha 3Tane 162 ycTaHaBanBaeT 
no yMoanaHHio BnpTyaabHbie KaHaabi Ha Bcex 
nopTax. 3aTeM Ha 3Tane 164 xa>KAbin 
cncTeMHbin y3ea o>KMAaeT nocTynaeHnn naKeTOB 
Ha aio6on M3 nopTOB. 

Ha cjinr. 5b npeACTaBaeHa ynpoLAeHHan 
75 AnarpaMMa, naaiocTpnpyicLAan paboTy 

cncTeMHoro ysaa, ocyiAecTBanioLAero 

AnHaMnnecKne CMeLAeHnn Me>KAy 
MapiupyTH3ai4nen Ha ypoBHe 3 n KOMMyTaunen 
Ha ypoBHe 2 b cooTBeTCTBnn c HacTonLU,nM 
n3o6peTeHneM. riocae nHnpnaansaAnn Ha 3Tane 
20 1 66 naKeT nocTynaeT Ha nopT cncTeMHoro y3aa. 

Ecan naKeT npnHnT no BnpTyaabHOMy KaHaay, 
ycTaHOBaeHHOMy no yMoanaHnio (3Tan 168), to 
cncTeMHbin y3ea BbinoaHneT Kaaccnc^nKapnio 
noTOKa Ann naKeTa Ha 3Tane 170. 
KaaccncjDnKapnn noTOKa CBn3aHa c 
25 onpeAeaeHneM Toro, npnHaAa e>xnT an naKeT k 
KOHKpeTHOMy Tnny noTOKa. Ha 3Tane 172 
cncTeMHbin y3ea onpeAeaneT, AoaxeH an noTOK, 
k KOTopoMy npnHaAnexnT naKeT, 
npeAnoHTnTeabHO KOMMyTnpoBaTbcn. Ecan 
3Q cncTeMHbin y3ea onpeAeana, hto noTOK Aon>xeH 
KOMMyTnpoBaTbcn, to cncTeMHbin y3ea 
MapKnpyeT noTOK Ha 3Tane 174 n 3aTeM Ha 
3Tane 176 nepecbiaaeT naKeT. riocae 
nepecbiaKn naKeTa cncTeMHbin y3ea o>KnAaeT 
npnObiTnn naKeTa Ha 3Tane 182. KaK ToabKO 
35 naKeT nocTynaeT, cncTeMHbin y3ea 
B03BpaLAaeTcn k 3Tany 176. Ecan Ha 3Tane 168 
cncTeMHbin y3ea onpeAeanT, hto naKeT He 
nocTynna no BnpTyaabHOMy KaHaay, 
ycTaHOBaeHHOMy no yMoanaHnio, to cncTeMHbin 
y3ea He BbinoaHneT KaaccncjDnKaAnio noTOKa Ha 
40 3Tane 170. Ecan naKeT nocTynaeT no ApyroMy 
BnpTyaabHOMy KaHaay, to nocTynnBLunn naKeT 
npnHaAne>xnT k noToxy, KOTopbin y>xe 6bia 
MapxnpoBaH paHbuue. CooTBeTCTBeHHO, ecan 
noTOK y>xe MapKnpoBaH b HncxoAnmen anHnn 
(3Tan 178), to cncTeMHbin y3ea KOMMyTnpyeT 
45 noTOK Ha 3Tane 180. KoMMyTapnn noTOKa 
npeAycMaTpnBaeT ycTaHOBaeHne coeAMHeHnn b 
KOMM yTaTope Me>KAy MeTKon BocxoAniAen anHnn 
CBn3n n MeTKon HncxoAnLAen anHnn CBn3n. 
riocae KOMMyTaAnn noToxa Ha 3Tane 180 
5Q cncTeMHbin y3ea Ha 3Tane 176 nepeAaeT naxeT 
b HHexoAnLAyK) anHnio. Ecan noTOK He 
MapxnpoBaH b HncxoAnLU,en anHnn (3Tan 178), 
to cncTeMHbin y3ea He KOMMyTnpyeT noTOK, a 
nepeAaeT naxeT b HncxoAniAyno anHnio Ha 3Tane 
176. CaeAyeT nMeTb b BnAy, hto ToabKO 
55 cncTeMHbin y3ea, nBanoiAnncn 6a30BbiM 

KOMMyTapnoHHbiM baoKOM, BbinoaHneT 3Tan 180. 
flpyrne cncTeMHbie y3abi (HanpnMep, i_uao30Bon 
6aox KOMMyiapnn nan maBHbin KOMnbOTep) 
paOoTaoT Tax, xax noxa3aHO Ha c(Dnr.5b, ho He 
BbinoaHnoT 3Tana 180, nocKoabxy pe3yabTaT 
60 3Tana 178 He npeAHa3HaHaeTcn Hn a na 
Luao30Boro 6aoxa KOMMyTaLjnn, Hn An 
raaBHoro KOMnbOTepa (Tax xax 3Tn Tnnbi 
cncTeMHbix y3aoB He nMeoT HncxoA^Lnen anHnn 
CBA3n). Ha 0nr.5c n 5d noxa3aHbi ynpoLAeHHbie 
AnarpaMMbi, KOTopbie naarocTpnpyoT pa6oTy 
xoHTpoaaepa KOMMyTaAnn n ncnoaHnTeabHoro 
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yCTpOMCTBa KOMMyTaAMM , CBfl3aHHOrO c 
KOHTponnepoM KOMMyTaAMM nocpeflCTBOM amhmm 
CBA 3M COOTBeTCTBeHHO B COOTBeTCTBUH C 
HaCTO^LUMM M306peTeHHeM. OTMeTMM, HTO 
ncnojiH men bHoe ycTpoMCTBO KOMMyTaAMM b 
oGii^eM cnynae cneAyeT npoL|eflype 
MHMi4nann3ai_ \ mm, npeACTaBneHHOM Ha cpnr.5a. 
4 >mt. 5c b o^meivi BMAe MnniocTpMpyeT 
npoi^eflypy b McnonHMTenbHOM ycTpoticTBe 
KOMMyTaAMM, Kor,qa naKeT nociynaeT (3Tan 
1600) Ha oflMH M3 ero MHTepcjDeMCOB nocne Toro, 
KaK HHMi4ManM3ai4Myi 3aBepiueHa. Ecam naKeT He 
npMHnT no BupiyanbHOMy KaHany, 
ycTaHOBneHHOMy no yMonnaHMho (onpeAenneTcn 
hq 3Tane 1602 ), to i/icnonH men bHoe ycTpoMCTBO 
KOMMyTaAMM nonynaeT flociyn k AepeBy, 
CBn3aHHOMy c KOHKpeTHbiM KaHanoM Ha OTane 
1604 . Ecam naKeT He nocTynaeT no KaHany, 
ycTaHOBneHHOMy no yMonnaHMio, to sto 
03HaHaeT, hto naKeT npMHaftnexuT noTOKy, 
KOTopbiM y>Ke 6bin MapKnpoBaH m noTOK y>Ke 
KOMMyTMpoBancn. McnonHMTenbHoe ycTpoMCTBO 
KOMMyTaAMM npoAon>KaeT nepecbinaTb naKeT 
(3Tan 1 606) cooTBeTCTByioi_AMM o5pa30 M m 
3aTeM oxMAaeT npuxoAa Apyroro naKeTa (3Tan 
1608). OAHaKO ecnM naKeT npMHAT no 
BkipTyanbHOMy KaHany, ycTaHOBneHHOMy no 
yMonnaHHfo (onpeAenneTcn Ha 3Tane 1602 ), to 
M cnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM 
ocyLU,ecTBnfleT noMCK b ero Ta6nni4e nepexoAOB 
Ann OTbicKaHMfl Ha 3Tane 1610 cornacoBaHHOM 
bxoahom BeTBM. Ec am cornacoBaHHan BXOAHan 
BeTBb He HaMA^na (Ha 3Tane 1612 ), to 
M cnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM 
nepeAaeT naKeT k KOHTponnepy KOMMyTaAMM Ha 
3Tane 1614 m o>KMAaeT nocTynneHMn Apyroro 
naKeTa (3Tan 1616 ). Ecam cornacoBaHHan 
BXOAHan BeTBb HaMAeHa (Ha 3Tane 1612 ), to 
M cnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM 
nepeAaeT naKeT, KaK onpeAeneHO Ha 3Tane 
1618. 3aTeM McnonHMTenbHoe ycTpoMCTBO 
KOMMyTaL^MM npoBepneT, He onpeAeneH nM 
pe>KMM "nepeAaHM ynpaBneHMn bhm 3" 

("npoBanMTbcn") Ann AaHHoro naKeTa (3Tan 
1620). KaK noncHeHO HM>Ke, pe>KMM "nepeAaHM 
ynpaBneHMn bhm 3" o3HanaeT, hto 

McnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM 
Aon>KHO npoAon>KaTb noMCK b Ta&nMAe 
nepexoAOB Ann OTbicKaHMn cornacoBaHHOM 
bxoahom BeTBM Ha cneAyioLAeM no CTapniMHCTBy 
ypoBHe, KOTopbiM cornacoBaH c stom bxoahom 
B eTBbfo nocne Toro, KaK naKeT nepeAaH. Ecam 
pe>KMM "nepeAaHM ynpaBAeHMn bhm 3" He 
onpeAeneH (3Tan 1620 ), to McnonHMTenbHoe 
yCTpOMCTBO KOMMyTaAMM npocTO o>KMAaeT 
npMxoAa cneAyiOLAero naKeTa (3Tan 1622). 
OAHaKO ecnM pe>KMM "nepeAaHM ynpaBneHMn 
bhm 3" onpeAeneH (3Tan 1 620 ), to 
M cnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM 
npoAonxaeT noMCK b TaOnMAe nepexoAOB Ann 
OTbicKaHMn cornacoBaHHOM bxoahom BeTBM Ha 
cneAyHDLAeM no CTapniMHCTBy ypoBHe (3Tan 
1624). nocne 3Tana 1624 McnonHMTenbHoe 
ycTpoMCTBO KOMMyTaAMM onpeAenneT, HaMAeHa 
am cornacoBaHHan BXOAHan BeTBb Ha 
cneAyK)LAeM no CTapniMHCTBy ypoBHe (3Tan 
1626). EcnM He HaMAeHa, to McnonHMTenbHoe 
yCTpOMCTBO KOMMyTaAMM npocTO o>KMAaeT 
npMXOAa cneAy^LAero naKeTa (3Tan 1622). 
OAHaKO ecnM OHa HaMAeHa, to McnonHMTenbHoe 
ycTpoMCTBO KOMMyTaAMM npoAon>KaeT nocne 
3Tana 1626 HanpaBnnTb naKeT b cooTBeTCTBMM c 
TeM, KaK 3 to onpeAeneHO (3Tan 1618), npMHeM 
npoAeAypa npoAon>KaeTcn ot 3Tana 1620. 

Ha cjsMr. 5d npeACTaBneHa npoAeAypa b 


KOHTponnepe KOMMyTaAMM (C KOTOpbIM MO>KeT 
6biTb CBn3aHO no MeHbmeM Mepe oaho 
M cnonHMTenbHoe ycTpoMCTBO KOMMyTaAMM c 

noMoi_Abio KaHana CBn3M), KorAa naKeT 
nocTynaeT (3Tan 1 650 ) ot McnonHMTenbHoro 
5 ycTpoMCTBa KOMMyTapMM Ha oamh M 3 ero 

MHTepcjDeMCOB no KaHany, ycTaHOBneHHOMy no 
yMonnaHMK), nocne Toro, KaK 3aBepLueHa 
MHMAManM3aAMn. 3 to 03HaHaeT, hto Ha cjDMr. 5d 
noKa3aHa npoAeAypa b KOHTponnepe 

1Q KOMMyTaAMM nocne Toro, KaK naKeT nepeAaH b 

KOHTponnep KOMMyTaAMM (3Tan 1614 Ha c|DMr.5c). 
nocne Toro KaK naKeT nocTynaeT (3Tan 1650 ) 
ot McnonHMTenbHoro ycTpoMCTBa KOMMyTaAMM, 
KOHTponnep KOMMyTaAMM BbinonHneT 
KnaccMcjDMKaAMho noTOKa no naKeTy Ha 3Tane 
1652. KaK OTMeneHO BbiLue, KnaccMcjDMKaAMn 
noTOKa CBa3aHa c onpeAeneHMeM Toro, 
npMH3Ane>KMT am naKeT k ko h K peT h o My TMny 
noTOKa. Mcxoab M 3 3Tana 1652, KOHTponnep 
KOMMyTaAMM onpeAenneT Ha 3Tane 1654, 
cneAyeT am KOMMyTMpoBaTb noTOK, k KOTopoMy 
20 npMHaAne>KMT AaHHbiM naKeT. EcnM KOHTponnep 
KOMMyTaAMM onpeAenneT Ha 3Tane 1654 , hto 
noTOK He cneAyeT KOMMyTMpoBaTb, to 
KOHT ponnep KOMMyTapMM He KOMMyTMpyeT 
noTOK, a npocTO nepecbinaeT naKeT (3Tan 1656 ) 
m 3aTeM o>KMAaeT cneAy^LAero naKeTa (3Tan 
25 1 658). EcnM KOHTponnep KOMMyTaAMM 

onpeAenneT Ha 3Tane 1654 , hto noTOK AonxeH 
6biTb KOMMyTMpoBaH , to KOHTponnep 

KOMMyTaAMM MapKMpyeT noTOK Ha 3Tane 1660 m 
npMCTynaeT k nepecbinKe naKeTa (3Tan 1656 ) m 
3Q 3aTeM o>KMAaeT cneAyK)i_Aero naKeTa (3Tan 

1658). 

Ha cf)Mr. 6a npeACTaBneHa AMarpaMMa, 
MnniocTpMpyfOLAan 3Tanbi, cBn3aHHbie c 
MapKMpOBKOM nOTOKa B BOCXOAflLAeM AMHMM 
CBA3M CMCTeMHoro y3na (mam y3na KOMMyTapMM), 
35 KaK noKa3aHO 3TanoM 174 MapKMpoBKM noTOKa 
Ha c|DMr.5b. flnn CMCTeMHoro y3na, KOTopbiM 
npeACTaBnneT co 6 om mnK)30BOM 6 aok 
KOMM yTaAMM MAM maBHblM KOMnblOTep, 
cucTeMHbM y3en MapKMpyeT noTOK, KaK noK33aHO 
Ann 3TanoB 190, 192, 200 m 202 Ha cjDMr. 6a. 
40 KorAa HanMHaeTcn 3Tan MapKMpoBKM noTOKa 
(3Tan 190), GMCTeMHbiM y3en BbiAenneT 
CBoOoAHyro MeTKy x b BocxoABLAeM amhmm Ha 
3Tane 192. CMCTeMHbiM y3en 3aTeM nepecbinaeT 
cooOiAeHMe "nepeaApecaAMn" npoTOKona IFMP 
b BoexoA^LAy^ amhmkd Ha 3Tane 200 (KaK 
45 noKa3aHO nyHKTMpHOM AMHMePi 193). CMCTeMHbiM 

y3en 3aTeM HanpaBnneT naKeT Ha 3Tane 202. 
flnn CMCTeMHoro y3na, KOTopbiM npeACTaBnneT 
co 6 om 6a30BbiM KOMMyTaAMOHHbiM 6 aok, 
MapKMpoBKa noTOKa Taioxe MnniocTpMpyeTcn 
5Q STanaMM 194, 196 m 198. KorAa HanMHaeTcn 

3Tan MapKMpoBKM noTOKa (3Tan 190), 0a3OBbiM 
KOMMyTaAMOHHbiM 6nOK BblOMpaeT CBOOOAHyiO 

MeTKy x b BocxoAflmeM amhmm Ha 3Tane 192. 
KOHTponnep KOMMyTaAMM 0a3OBoro 

KOMMyTaAMOHHoro OnoKa 3aTeM BbiOMpaeT 
55 BpeMeHHyio MeTKy x' b nopTe ynpaBneHMn 

KOHTponnepa KOMMyTaAMM Ha 3Tane 194. Ha 
3Tane 196 KOHTponnep KOMMyTaAMM 
nepecbinaeT annapaTHOMy cpeACTBy 

KOMMyTaAMM cooOLAeHMe npoTOKona GSMP Ann 
OToOpaxeHMn MeTKM x b BocxoAni-AeM amhmm 
60 cBn3 M b MeTKy x' b nopTe ynpaBneHMn. 

KOHTponnep KOMMyTaAMM saTeM o>KMAaeT Ha 
3Tane 198, noKa He OyAeT npMHnTO cooOLAeHMe 
noATBep>KAeHMn npMeMa npoTOKona GSMP ot 
annapaTHoro cpeACTBa KOMMyTaAMM, KOTopoe 
yKa3biBaeT, hto OTo0pa>KeHMe 6bino ycneiiJHbiM. 
flocne npMeMa noATBep>KAeHMn 0a3OBbiM 
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KOMMyTaL 4 MOHHbiM 6 noK nocbinaeT coo^meHne 
"nepeaflpecai 4 Mfl" npoTOKona IFMP no 

BocxoflfiLneM nHHHH Ha GTane 200 . nocne 3 Tana 
200 cucTeMHbiM y 3 en B 03 BpaLAaeTcn k 3 Tany 
176, KaK noK33aHO Ha 4)nr.5b. 

&v\r. 6b npeflCTaBJifleT AnarpaiviMy, 
MnmocTpnpyiOLAyio 3Tanbi, ocyLAecTBnneMbie 
np h KOMMyTapMM noTOKa b 6a30B0M 

KOMMyiapMOHHOM 6noKe, KaK noKa3aHO STanoM 
180 KOMMyTai_\MM noTOKa Ha 4)nr.5b. KaK 

ynoM^Hyio Bbime, TonbKO cncTeMHbie y3nbi, 
npeflCTaBJiflHDLi^Me co6oh 0a3OBbie 

KOMMyTapMOHHbie OnoKH, MoryT BbinojiHflTb 3Tan 
KOMMyiauMM noTOKa. KorAa Ha 3Tane 210 
HaHMHaeTC^ npoi^eflypa KOMMyTaAHH noTOKa, 
KOHTpormep KOMMyTaAHH B 6330BOM 
KOMMyTai^noHHOM 6noKe nepeflaeT Ha GTane 212 
coo0LU|eHMe npoTOKona GSMP An n 
OTO0pa>KeHH5R MeTKM X B BOCXOA^LHeM nHHHH 
CBFI3M B MeTKy y B HMCXOAnLUeH nHHHH CBA3M. 
MeTKa y npeAcrraBnneT co6oh MeTKy, KOTopyio 
y3eji, pa3Meuj,eHHbiti b HncxoAnLAen nHHHH 
OTHOcmejibHO 0a3OBoro KOMMyTau,MOHHoro 
6noKa, npncBonn noTOKy. Pa3yMeeTcn, otot 
y3en HncxoABmeM nHHHH MapKnpoBan noTOK 
T3KHM 06pa30M, KaK paCCMOTpeHO CO CCblJIKaMM 
Ha cpHr.Sb h 6a ; npnneM CBoOoAHan MeTKa y 
Bbi6npaeTcn Ha 3Tane 192 . nocne 3 Tana 212 
KOHTpormep KOMMyTau.nn b 0a3OBOM 
KOMMyTaAMOHHOM 6noKe o>KHAaeT Ha 3Tane 214 
cooGmeHHE noflTBep>KAeHH^ npoTOKona GSMP 
ot annapaTHoro cpeACTBa KOMMyTaAHH b 
6a30B0M KOMMyTaU,HOHHOM 6noKe, 

yKa3biBaKDLAero, hto OTo6pa>KeHHe 

ocyLAecTBneHO ycneiuHO. IHotok npn stom 
KOMM yTHpyeTca Ha ypoBHe 2 nonHOCTbfo 
annapaTHbiM cpeACTBOM KOMMyTaAHH b 6a30B0M 
KOMMyTau[HOHHOM SnoKe. 3aTeM 0a3OBbiH 
KOMMyTapHOHHblH OjlOK OCyLAeCTBnneT 
nepecbinKy naKeTa Ha 3Tane 176 . 

Ha cjDHr. 6 c npeACTaBJieHa A^arpaMMa, 
HnmocTpnpyiOLAan 3 Tanbi, BbinonHneMbie npn 
nepecbinKe naKeTa b cncTeMHOM y 3 ne TaK, KaK 
noKa 3 aHO An^ 3 Tana 176 nepecbinKH naKeTa Ha 
0 Hr. 5 b. CncTeMHbiH y 3 en Ha 3 Tane 218 
3 anycKaeT npou,eAypy nepecbinKH naKeTa. Ecnn 
noTOK, k KOTopoMy npHHaflne>KHT naKeT, He 
MapKHpoBaH b HHexoAn men nHHHH ( 3 Tan 220 ), 
to CHCTeMHbiH y 3 eri nepeflaeT naKeT no 
BHpTyanbHOMy KaHany, ycTaHOBJieHHOMy no 
yMOJiHaHHfo b HHCxoAniAyio tihhhk) Ha 3 Tane 222 
h 3 aTeM nepexoAMT k coctoahhhd o>KHA£iHHn 224 
Ann o>KHAciHnn nocTynneHHn naKeTOB. OAHaKO 
ecnn noTOK, k KOTopoMy npHHaAne>KHT naKeT 
MapKHpoBaH b HHCxoAniAen jihhhh, 
yKasbiBafOLASH, hto CHCTeMHbiH y 3 en paHee 
npHH nn coo 6 i_AeHHe "nepeaApecapHn" 
npoTOKona IFMP Ann MapKHpoBKM 3 Toro noTOKa 
Ha BpeMn >kh 3 hh s to CHCTeMHbiH y 3 en Ha 3 Tane 
226 npoBepneT, He HCTeKno nn BpeMn >khshh 
A nn nepeaApecaAHH a^hhoto naKeTa. Ecjih 
B peMn >kh 3 hh He HCTeKno, to CHCTeMHbiH y 3 en 
nepeAaeT naKeT no MapKHpoBaH HOMy 
BHpTyanbHOMy KaHany b coo 6 lashhh 
" nepeaApecaAHn" npoTOKona IFMP Ha 3 Tane 
228 , 3 aTeM nepexoAHT b cocTonHHe o>KHAaHHn 
224 . Ecnn BpeMn >kh 3 hh HCTeKno, to CHCTeMHbiH 
y 3 en aBTOMaTHHecKH HCKnionaeT 

nepeaApecaAHW noTOKa Ha 3 Tane 230 . 
CHCTeMHbiH y 3 en 3 aTeM nepeAaeT naKeT no 
KaHany, ycTaHOBneHHOMy no yMonnaHHio ( 3 Tan 
222 ) h B 03 BpaiAaeTcn b cocTonHMe okhashms Ha 
3 Tane 182 , KaK noK 33 aHO Ha cjDwr.Sb. 

KaK onncaHO BbiLLie, 0 Hr. 6 a- 6 c b oSlasm 
OTHOC nTCn K B 3 aHMOAeHCTBHIO CHCTeMHbIX y 3 nOB 


(nnn y3noB KOMMyTapun) h He saTparnBaioT 
HcnonHHTenbHbie ycTponcTBa KOMMyTaAHH. <X>\ay. 
6d-6e OTHOCBTcn k B3aHMOAencTBHio y3noB 
KOMMyTau,HH, KorAa no MeHbLuen Mepe oaho 
H cnonHHTenbHoe ycTponcTBO KOMMyTaAHH 
5 CBn3aHO C 6a30BblM KOMMyTapHOHHblM OnOKOM, 

KaK onncaHO HH>Ke. 

Ha cjDHr. 6d npeACTaBneHa A^arpaMMa, 
HnnfocTpnpyhOLAan 3Tanbi, BbinonHneMbie b 
KOHTponnepe KOMMyTaAHH npn MapKHpoBKe 
10 noTOKa Ann naKeTOB, npHHHMaeMbix ot 

CBn3aHHoro ncnonHHTenbHoro ycTponcTBa 
KOMMyTaAHH, nBnnioLAerocn hctohhhkom, KaK 
noKa3aHO 3TanoM 1 660 MapKHpoBKM noTOKa Ha 
c|DHr.5d. Ha cf)Hr.6d noKa3aHbi Tpn CAeHapHn: 
KorAa noTOK naKeTOB >KenaTenbHo nepeAaTb Ha 
75 Apyroi?i HHTepcjDenc ncnonHHTenbHoro 

ycTponcTBa KOMMyTai^HH, nBnnioLAerocn 
hctohhhkom; KorAa noTOK naKeTOB >KenaTenbHO 
nepeAaTb Ha HHTepcjDenc Apyroro CBnsaHHoro 
ncnonHHTenbHoro ycTponcTBa KOMMyTaAHH, T.e. 
Ha HcnonHHTenbHoe ycTponcTBO KOMMyTai4HH , 
20 nBnnwLAeecn aApecaTOM; h KorAa noTOK naKeTOB 

>KenaTenbHO nepeAaTb Ha HHTepcjDenc Apyroro 
CBn3aHHoro cncTeMHoro y3na (nnn y3na 
KOMMyTaAHH, TaKoro KaK ApyroPi 6a30BbiPi 
KOMMyTaLJ,HOHHblH 6nOK, LUnh030B0H 6nOK 
KOMMyTai^HH nnn rnaBHbin KOMnbioTep). 

25 KaK noKa3aHO Ha c£Hr.6d, ecnn noTOK 

naKeTOB, npMHnTbiPi ot ncnonHHTenbHoro 
ycTponcTBa KOMMyTaAHH, nBnmoLU,erocn 
hctohhhkom, xenaTenbHO nepeAaTb Ha APyron 
HHTepcfieHC Toro >xe caMoro ncnonHHTenbHoro 
30 ycTponcTBa KOMMyTapnH (KaK onpeAeneHO Ha 
3Tane 1662), KOHTponnep KOMMyTai^HH (Ha 3Tane 
1664) Hcnonb3yeT npoTOKon IFMP-C Ann 
KOHAHAHOHnpoBaHHn ncnonHHTenbHoro 
ycTponcTBa KOMMyTaAHH, nBnnK)Luerocn 
hctohhhkom, HToObi HanpaBnnTb nocneAyrnLA^e 
35 naKeTbi, npnHHMaeMbie Ann AaHHoro noTOKa c 

COOTBeTCTByiOLAHM 3aronoBKOM H 

npeoGpa30BaHHn b HHTepcfieHce aApecaTa 
AaHHoro ncnonHHTenbHoro ycTponcTBa 
KOMMyTaAHH. 

Ecnn noTOK naKeTOB, npHHHMaeMbix ot 
40 ncnonHHTenbHoro ycTponcTBa KOMMyTapHn, 

nBnnioLAerocn hctohhhkom, He>KenaTenbHO 
HanpaBnnTb k ApyroMy HHTepc^ency Toro >Ke 
caMoro ncnonHHTenbHoro ycTponcTBa 
KOMMyTaAHH (KaK onpeAeneHO Ha 3Tane 1662), 
to Ha 3Tane 1 666 onpeAenneTcn, He cneflyeT nn 
45 HanpaBnnTb noTOK naKeTOB, npHHHMaeMbix ot 

ncnonHHTenbHoro ycTponcTBa KOMMyTaAHH, 

nBnnioLAerocn hctohhhkom, k HHTepcjDency 
ncnonHHTenbHoro ycTponcTBa KOMMyTapHH, 

nBnnioLAerocn aApecaTOM. Ecnn 3to TaK, to 
5Q KOHTponnep KOMMyTaAHH (Ha 3Tane 1668) 

Bbi6npaeT CBo6oAHyio MeTKy x b BocxoAnmen 
nHHHH CBn3H Me>KAy KOHTponnepOM KOMMyTaAHH 
H HCnonHHTenbHblM yCTpOHCTBOM KOMMyTaAHH, 
nBnnioLAHMcn hctohhhkom, h BbiGnpaeT (Ha 
3Tane 1670) CBoOoAHyio MeTKy y b HncxoAniAen 
55 nHHHH CBn3H Me>KAy KOHTponnepOM KOMMyTaAHH 
H HCnonHHTenbHblM yCTpOHCTBOM KOMMyTaAHH, 
nBnnioLAHMcn aApecaTOM. 3aTeM KOHTponnep 
KOMMyTaAHH ncnonb3yeT npoTOKon GSMP Ann 
OTo6pa>KeHHn x b y Ha 3Tane 1672. Ha 3Tane 
1674 KOHTponnep KOMMyTaAHH ncnonbsyeT 
60 npoTOKon IFMP-C Ann KOHAHA MOHW P OBaH nn 
ncnonHHTenbHoro ycTponcTBa KOMMyTaAHH, 
nBnnioLAerocn aflpecaTOM, HToObi HanpaBnnTb 
Ha HHTepcjDeHC aApecaTa nocneAyioi-AHe naKeTbi, 
npHHHMaeMbie C MeTKOH y C COOTBeTCTByiOLAHM 
3aronoBKOM h npeo6pa30BaHHeM. 3aTeM Ha 
3Tane 1676 KOHTponnep KOMMyTaAHH 
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ncnorib3yeT npoTOKon IFMP-C Ana 
KOHAHUMOHMpoBaHna ncnoriHUTenbHoro 
ycTpoficTBa KOMMyiai^nn, aBnaioLAeroca 
mctohhmkom, HTo6bi HanpaBnaTb nocneAyioiAHe 
naKeTbi noTOKa c cooTBeTCTByioLAMM 3aronoBKOM 
m npeo6pa30BaHneivi k MeTKe x. 

Ec jim noTOK naKeTOB, npMHMMaeMbix ot 
M cnojiHmeribHoro ycTpoPicTBa KOMMyTau,MM, 
aBnaioiAeroca mctohhmkom, He>xenaTenbHo 
nepeAaBaTb Ha MHTepcfjeMC McnonHMTenbHoro 
ycTpoMCTBa KOMMyiaUjHM , aBnaioiAeroca 
aApecaTOM (hto onpeAeneHO Ha STane 1666 ), to 
noTOK naKeTOB, npMHMMaeMbix ot 
M cnojiHMTenbHoro ycTpoPicTBa KOMMyTai4MM, 
flBnflfomerocfl mctohhmkom, >KenaTenbHO 
nepeAaTb Ha MHTepcf)ePic Apyroro cB^saHHoro 
CMCTeMHoro y3Jia (mjim y3Jia kom M y Ta 141 / 11 / 1 , TaKoro 
KaK ApyroM 0a3OBbiM KOMMyTai4MOHHbiM SnoK, 
LUJ1KD30B0H OnOK KOMMyTapMM 1/1 JIM maBHbIM 
KOMnbioTep). B stom cnynae KOHTponnep 
KOMMyTapMM (Ha 3Tane 1680) Bbi6npaeT 
CBoOoAHyio MeTKy x b BocxoAaiAePi jhmhmm 
M e>KAy KOHTpOJIJiepOM KOMMyTapMM 1/1 
MCnOJIHMTenbHbIM yCTpOPlCTBOM KOMMyTai4MM, 
nBnntou\\AMcn mctohhmkom. Ha 3Tane 1682 
KOHTponnep KOMMyTapMM o>KMAaeT cboSoahom 
M eTKM y B HMCXOASLAeM J1MHMM, BblOMpaeMOM 
KOMMyTapMOHHbiM y3JioM m nepecbinaeMOM 
nocpeACTBOM npoTOKona IFMP. 3aTeM 
KOHTpojinep KOMMyTai4MM Mcnojib3yeT npoTOKOJi 
GSMP Ana OTo0pa>KeHMn x b y Ha 3Tane 1684. 
Ha STane 1686 KOHTponnep KOMMyTau,MM 
Mcnojib3yeT npoTOKon IFMP-G Ana 
KOHAMUMOHMpOBaHMfl l/ICnOJIHHTeJIbHOTO 
ycTpoMCTBa KOMMyTai4MM, aBnaiomerocfl 
mctohhmkom, Ana nepecbiJiKM nocneAyioLAWX 
naKeTOB noTOKa c cooTBeTCTByioiAMM 
3aroaoBKOM m npeo6pa30BaHMeM k MeTKe x. 

Ha dp\AV. 6e npeACTaBneHa AnarpaMMa, 
MTiJiiocTpMpyioLAaa STanbi, BbinonHaeMbie b 
KOHT poriJiepe KOMMyTai4MM npM MapKMpoBKe 
noTOKa (HaHMHan c 3Tana 1700) Ana naKeTOB, 
KOTOpbie npMHMMaiOTCJR OT CBfl3aHHOrO 
KOMMyTapMOHHoro y3na m npeAHa3HaneHbi Ana 
MHTepcjDeMca Ha CBa3aHHOM McnonHMTenbHOM 
ycTpoMCTBe KOMMyTau,MM. Ecjim noTOK naKeTOB, 
npMHMMaeMbix ot KOMMyTai4i/ioHHoro y3na, 
aBrmioLAeroca mctohhmkom, >KenaTenbHO 
HanpaBMTb k i/iHTepcj3eMcy McnonHMTenbHoro 
ycTpoMCTBa KOMMyTauMM, aBnmoLneroca 
aApecaTOM, to KOHTponnepa KOMMyTai4MM (Ha 
3Tane 1702) Bbi0npaeT CBoOoAHyio MeTKy x b 
B ocxoAaLAeM timhmm Me>KAy KOHTponnepoM 
KOMMyTapMM M KOMMyTaU,MOHHblM y3J10M, 
SBrmioLAMMCfl mctohhmkom, m Bbi^MpaeT (Ha 
3Tane 1704) CBo6oAHyio MeTKy y b HMCXOAaiAePi 
TIMHMM Me>KAy KOHTpOTIJiepOM KOMMyTaU,MM M 
MCnOJIHMTenbHbIM yCTpOMCTBOM KOMMyTai4MM 
aApecaTa. 3aTeM KOHTpoiuiep KOMMyTau,MM 
Mcnojib3yeT npoTOKOJi GSMP Ana OTo6pa>xeHMa 
x b y Ha 3Tane 1706. Ha 3Tane 1708 
KOHTponnep KOMMyTauMM Mcnonb3yeT npoTOKon 
IFMP-C Ana npMBeA©HMa McnonHMTenbHoro 
ycTpoMCTBa KOMMyTapMM aApecaTa b cocTonHMe 
Ana HanpaBneHMfi b MHTepcfceMC aApecaTa 
nocneAyioLAUx naKeTOB Ana noTOKa, 
npMHMMaeMoro no MeTKe y c cooTBeTCTByioiAMM 
3aronoBKOM m npeo0pa3OBaHMeM. Ha 3Tane 
1710 KOHTponnep KOMMyTau,MM Mcnonb3yeT 
npoTOKon IFMP Ana 3anpoca KOMMyTapMOHHoro 
y3na BocxoAaLAeM nMHMM o nepeAane 
nocneAyHDiAnx naKeTOB noTOKa k MeTKe x. 
flononHMTenbHbie AeTanM npMBeASHHoro Bbiiue 
onMcaHi/m npeACTaBneHbi HM>xe. 

A flpoTOKon IFMP m nepeAana 


MapKMpoBaHHoro noTOKa no nMHMaM nepeAaHM 
ATM AaHHbix 

1 . npoTOKon IFMP 

CMCTeMHoe nporpaMMHoe o6ecneneHMe 
Mcnonb3yeT npoTOKon ynpaBneHMfl noTOKOM 
5 Ipsilon (IFMP) Ana o6ecneneHMa bo3mo>khoctm 

CMCTeMHOMy y3ny (TaKOMy, KaK 6a30BbiM 
KOMMyTai4MOHHblM 6jlOK, LUnK)30B0M 6noK 
KOMMyTaLljMM MHM maBHbIM 

kom n bioTep/cepBep/paSonaa CTaHi4Mn) 

1Q KnaccMcfcMAMpoBaTb naKeTbi npoTOKona IP KaK 

npMHaAne>KaiAne k noTOKy cxoAHbix naKeTOB, 
ocHOBbiBaacb Ha HeKOTopbix oOlamx 
xapaKTepMCTMKax. IHotokm onpeAennioTcn 
"MAeHTMCjDMKaTOpOM nOTOKa". 1/lAeHTMCjDMKaTOp 
noTOKa Ana KOHKpeTHoro noTOKa AaeT 
15 coAep>KMMoe mhm 3HaneHMn Ha6opa nonePi M3 
saronoBKa naKeTa, KOTOpbie onpeAenaioT noTOK. 
CoAep>KMMoe HaOopa noneM M3 3aronoBKOB 
naKeTOB aBnaeTca oahmm m TeM >Ke Ana Bcex 
naKeTOB, npMHaAne/Kamux AaHHOMy 

KOHKpeTHOMy noTOKy. MoryT ObiTb onpeAeneHbi 
20 pa3nMHHbie TMnbi naKeTOB. Ka>KAbiM TMn noTOKa 

onpeAenneT Ha6op noneM M3 3aronoBKa naKeTa, 
KOTOpbie Mcnonb3yioTca Ana onpeAeneHMn 
noTOKa HanpMMep, oamh TMn noTOKa MO>KeT 
onpeAenaTb Ha6op noneM M3 3aronoBKa naKeTa, 
KOTopbiM onpeAenaeT noTOK KaK MMeioiAMM 
25 naKeTbi, nepeHocaiAMe A^HHbie Me>KAy 

npMKnaAHbiMM 3aAanaMM, peanM3yeMbiMM Ha 
CTaHpMax, b to BpeMa KaK ApyroM TMn naKeTa 
MO>KeT onpeAenaTb HaOop nonePi M3 3aronoBKa 
naKeTa, KOTopbiM onpeAenaeT noTOK KaK 
3Q MMeioLAMM naKeTbi, nepeHocaLAMe AaHHbie 

Me>KAy CTaHAMaMM. 

B oahom m3 BapnaHTOB HacToaiAero 
M3o6peTeHMa onpeAeneHbi TpM TMna noTOKOB: 
noTOK TMna 0, noTOK TMna 1 m noTOK TMna 2. 
Pa3yMeeTca, MoryT ObiTb onpeAeneHbi m Apyrne 
35 mhm ao non hm Ten bHbie TMnbi noTOKOB. IIotok 

TMna 0 Mcnonb3yeTca Ana nepexoAa Ha 
cjDopMMpoBaHMe naKeTOB no npoTOKony IP ot 
cjDopMMpoBaHMn naKeTOB no yMonnaHMio. 
OopMaT MAeHTM0MKaTopa noTOKa Ana noTOKa 
TMna 0 aBnaeTca HyneBbiM m cooTBeTCTBeHHO 
40 MMeeT HyneByio Anuny. Tnn 1 npeACTaBnaeT 

co6om TMn noTOKa, KOTopbiM onpeAenaeT Ha6op 
nonePi M3 3aronoBKa naKeTa, 

MAeHTMC)3MI4MpyiOLAMM nOTOK KaK COAep>KaLI4MPl 
naKeTbi, nepeHocaLAMe AaHHbie Me>KAy 
npMKnaAHbiMM 3aAanaMM, peanM3yeMbiMM Ha 
45 CTaHpMax. Tnn 1 noTOKa none3HO Mcnonb30BaTb 

Ana noTOKOB, coAep>KaLAMX naKeTbi Ana 
npoTOKonoB, TaKMX, KaK UDP (npoTOKon 
AePiTarpaMMbi nonb30BaTena) m TCP (npoTOKon 
ynpaBneHMn nepeAanePi), b KOTopbix nepBbie 
5Q neTbipe OaPiTa nocne IP-3aronoBKa onpeAenaioT 

HOMep nopTa MCTOHHMKa m HOMep nopTa 
aApecaTa, KOTOpbie Mcnonb3yioTca Ana 
yKa3aHMa McnonHaeMOM npMxnaAHoPi 3aAaHM. 
HAeHTMcjDMKaTop noTOKa Ana TMna 1 noTOKa 
MMeeT AnMHy neTbipex 32-6MTOBbix cnoB. 
55 OopMaT MAeHTMcjDMKaTopa noTOKa Ana TMna 1 

noTOKa, yKa3aHHbiPi ccbinoHHoPi nosupMePi 240 Ha 
cJdmt. 7a, BKnioHaeT (b nopnAKe ot CTapmero 
6MTa k MnaALneMy 6MTy) BepcMio, AnMHy 
HHTepHeT-3aronoBKa (IHL), TMn o6cny>KMBaHMa, 
BpeMa >km3hm m nona npoTOKona b KanecTBe 
60 nepBoro cnoBa; none aApeca mctohhmk3 b 

KanecTBe BToporo cnoBa; none aApeca MecTa 
Ha3HaneHMa (aApecaTa) b KanecTBe TpeTbero 
cnoBa 3tm nonn b MAeHTM0MKaTope noTOKa 
B3aTbi M3 3aronoBKa IP-naKeTa noTOKa TMna 1. 
HAeHTMcjDMKaTop noTOKa Ana noTOKa TMna 1 
Taioxe BKmonaeT nona HOMepa nopTa MCTOHHMKa 
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m HOMepa nopia aApecaTa (nepBbie neTbipe 
6aMTa b IP-naKeTe nocne IP-3aronoBKa) b 
K anecTBe neTBepToro cnoBa. Tun 2 

npeflCTaBJifleT co6om TMn noTOKa, KOTopbiM 
onpefleji^eT Ha6op noneM M3 3aronoBKa naxeTa, 
M,qeHTkic(DHL|MpyfoiJ4MM noTOK KaK coAepxamuM 
naxeTbi, nepeHOCJUAMe AaHHbie Me>KAy 

CTaHAUfiMM 6e3 onpefleneHUfl npMxnaAHbix 
3aAaH, BbinoriHfleMbix Ha CTaHAMnx. 
MAeHTHc(DHKaTop noTOKa Ann noTOKa TMna 2 
MMeeT AJ"iMHy Tpex 32-6moBbix cjiob. <t>opMaT 
MAeHTMcjDMKaTopa noTOKa aa^ TMna 2 noTOKa, 
yKa3aHHbiw ccbinoHHOM no3HAneM 250 Ha cjDnr.7b, 
BKnhonaeT BepcMio, AnnHy l/lHTepHeT-3aronoBKa 
(IHL), Tun o6cny>KMBaHMfl, BpeMfl >km3hm, 
npoTOKon, nonn aApeca MCTOHHMKa m aApeca 
MecTa Ha3HaneHnn (aApecaia) M3 3aronoBKa 
IP-naKeTa. OopMaT MAeHTMcj^MKaTopa noTOKa 
A ah noTOKa TMna 2 tot >xe caMbiM, hto m Ann 
noTOKa Tuna 1 , 6e3 neTBepToro cnoBa. 

HepapxMHecKMM xapaKTep MAeHTMcjDMKaTopoB 
nOTOKOB An fl pa3AMHHblX TMnOB nOTOKOB 
no3BonneT BbinonHATb KOHKpeTHbie onepau,MM 
cpaBHeHMFi Ann IP- naKeTOB Ann o&nerneHMn 
KnaCCMCjDMKaAMM nOTOKOB. 

HacTOflinee M3o6peTeHne o6ecneHMBaeT 
B03M0>KH0CTb oOpaOaTbIBaTb pa3J1MHHbie TMnbl 
nOTOKOB OTAeiibHO, b 3aBMCMMQCTM ot Tuna 
noTOKa. rioTOKM, HanpMMep, TaKMe, KaK 
nepeHoc^LAMe TpacjDMK, coAepwamMe 
TpeOoBaHMfl k KanecTBy o6cny>KMBaHMfl mam 
MM efom,ne AJiMTeribHoe BpeMA yAepwaHMA, MoryT 
6blTb KOHCjDMrypMpOBaHbl TaK, HT06bl 
KOMMyTMpoBaTbCfl no Mepe bo3mo>khoctm. 
flpyrMe TMnbi nOTOKOB, TaKMe, HanpMMep, xax 
nOTOKM KOpOTKOM ATIMTeflbHOCTM MTIM 3anpOCbl B 
6a3bi AanHbix, o6pa6aTbiBaioTCfl c 
Mcnojib30BaHMeM nepecbiriKM naKeTOB no 
npoTOKony IP 6e3 ycTaHOBneHMA coeAMHeHMM. 
KpoMe Toro, Kax<Abi m TMn noTOKa Taioxe 
onpeAenneT TMn cjDopMMpoBaHMn naKeTa 
(MHKancyrmpMfl), KOTopbiM Aon>xeH 
Mcnorib30BaTbCjR nocne Toro, KaK stot TMn 
noTOKa 6yAeT nepeaApecoBaH. L/lHKancynflAnn 
Ana Ka>KAoro TMna noTOKa MO>xeT 6biTb 
onpeAeneHa Ann pa3AMHHbix TexHonorMM 
KaHanoB nepeAaHM AaHHbix. B 

paccMaTpMBaeMOM BapMaHTe ocyLAecTBneHMn 
CMCTeMa Mcnonb3yeT MHKancynnAMio Ann 
KaHanoB nepeAaHM ATM AaHHbix, AeTanbHO 
onMcaHHyK) HM>xe. 

KoHKpeTHbiM noTOK naKeTOB MO>xeT GbiTb 
CBB3aH C KOHKpeTHOM ATM MeTKOM. B 
COOTBeTCTBMM C paCCMaTpMBaeMbIM BapMaHTOM 
ocyLAecTBneHMfl MeTKa npeACTaBnneT co6om 
MASHTM cjDMKaTop BMpTyaiibHoro MapLUpyTa M 
MASHTMcjDMKaTop BMpTyanbHoro KaHana 
(VPI/VCI). "flMana30H" MeTOK Ann KOHKpeTHoro 
nopTa npeACTaBn^eT co6om MHO>xecTBO MeTOK 
(VPI/VCI), npeAOCTaBJieHHbix a nn 

Mcnorib30BaHM?i b 3tom nopTe. ripeAnonaraeTCfl, 
hto BMpTyanbHbie KaHaribi ABnmoTcn 
OAHOHanpaBJieHHbiMM, Tax hto MeTKa BXOAflLAero 
HanpaBneHMfi xaxcAOM jimhmm npMHaAne>KMT 
BXOAHOMy nopTy, c KOTopbiM OHa coeAMHeHa. 
Pa3yMeeTcn, Ann BapMaHTOB ocyi_AecTBneHMn, 
Mcnojib3yK3LAMX ApyrMe TexHonorMM 

KOMMyTapMM, TaKMe KaK peTpaHcrmuMfl KaAPOB, 

MAeHTM0MKaTop coeAMHeHMn jimhmm nepeAaHM 
AaHHbix MO>KeT McnoAb30BaTbCfl b KanecTBe 
MeTKM. flnn BapMaHTOB OCyLAeCTBAeHMfl c 
Mcnoj"ib30BaHneM SbiCTpoAewcTByioLASM 
naKeTHOM KOMMyTapMM b KanecTBe MeTKM MoxceT 
6blTb MCn0J1b30BaH MAeHTMCjDMKaTOp 

MyjibTMnneKCMpoBaHMn KaHana nMHMM nepeAaHM 


AaHHbix. 

KaK onMcaHO Bbime, KnaccMcjDMKapMn noTOKa 
nBn^eTCfi peiueHMeM, npMHMMaeMbiM Ha 
MecTHOM ypoBHe. EcnM IP-naKeT npMHMMaeTca 
CMCTeMHbiM y3noM, CMCTeMHbiM y3en nepeAaeT 
5 IP-naKeT no KaHany, ycTaHaBnMBaeMOMy no 

yMonnaHMio. Y3en Taioxe KnaccMcjDMpMpyeT 
IP-naKeT KaK npMHaAAe>xaLAMM k KOHKpeTHOMy 
noTOKy, n cooTBeTCTBeHHO npuHMMaeT pemeHMe, 
HaAO n m nocneAyioiAMe naxeTbi, 

10 npMHaAne>xaunMe TOMy >Ke caMOMy noTOKy, 

KOMMyTMpoBaTb Hen ocpeAOT Be h h o b ATM 
KOMMyTaTop mam npoAon>xaTb nepecbinaTb 
noaTanHO c noMOLAbho nporpaMMHoro 
o6ecneneHMfi MapujpyTM3aTopa b y3ne. Ecam 
npMHMMaeTcn pemeHMe KOMMyTMpoBaTb noTOK 
naKeTOB, to y3en Bbi^MpaeT aa n AaHHoro noTOKa 
AOCTynHyio MeTKy (VPI/VCI) BXOAHoro nopTa, Ha 
KOTopbiM OblA npMHAT naKeT. y3en, KOTopbiM 
npMHAA pemeHMe KOMMyTMpoBaTb noTOK, 3aTeM 
3anoMMHaeT MeTKy, MAeHTMC^MKaTop noTOKa m 
B peMA >km3hm m nepeAaeT cooOmeHMe 
20 "nepeaApecapMfl" (REDIRECT) npoTOKona IFMP 

b BoexoAfHAY 10 hmhmio k npeAbiAyi-4 eM y y3Jiy , ot 
KOT oporo nocTynMA naxeT. Kax onMcaHO Bbime, 
MASHTMCjDMKaTop noTOKa coAep>KMT Ha6op noneM 
3aronoBKa, KOTopbiM xapaKTepM3yeT noTOK. 
BpeMA >km3hm onpeAeAAeT AnMTenbHOCTb 
25 BpeMeHM, b TeneHMe kotopom A^MCTByeT 

nepeaApecaAM^. Ecam Tonbxo cocTOAHMe 
noToxa He oOHOBAneTcn, CBfl3b Me>KAy noTOKOM 
m MeTKOM Aon>KHa ObiTb OTMeHeHa nocne 
MCTeneHMA BpeMeHM >km3hm. HcTeneHMe 
30 BpeMeHM >KM3H M AO MOMeHTa 06 H 0 BAeHMf 1 

coctojrhma npMBOAMT k TOMy, hto nocneAyiOLAMe 
naxeTbi, npMHaAAO>KaL4ne k noTOKy, 6yAyr 
nepeAasaTbcn no KaHany nepeAaHM, 
ycTaHOBneHHOMy no yMonnaHMio Me>KAy 
coceAHMMM ysnaMM. 

35 COGTOAHMe nOTOKa oOHOBAAeTCA nyTeM 

nepeAaHM b BOCXOAALAyio amhmio cocOmeHMA 
"nepeaApecapM?i" ; MMeioiAero Ty >xe caMyio 
MeTKy M MAeHTMCjDMKaTOp noToxa, HTO M 
McxoAHbie, m MMeioLAero APyroe BpeMA >km3hm. 
Coo^LAeHMe "nepeaApecaAMn" yxa3biBaeT y3ny 
40 bocxoa^iaom amhmm nepeAaBaTb Bee 

nocneAyioLAMe naxeTbi, MMeioLAMe 

xapaKTepMCTMKM, coBnaAaioLAMe c 

MfleHTMCfcnAMpyeMblMM MfleHTMCpUKaTOpOM 
noToxa, no BMpTyanbHOMy KaHany, 
onpeAeneHHOMy MeTKOM. PemeHMe o 
45 nepeaApecaAMM npeACTaBnneT co^om Tax>xe 

pemeHMe MecTHoro ypoBHA, o6pa6aTbiBaeMoe 
y3AOM BocxoA^LAeM amhmm, b to BpeMn xax 
pemeHMe o xnaccMcj^MKaAMM noToxa ABA5ReTCA 
pemeHMeM, npMHMMaeMbiM Ha MecTHOM ypoBHe, 
5Q oOpaOaTbiBaeMbiM y3AOM HMCXOAnmeM amhmm. 

CooTBeTCTBeHHO Aa>xe ecnM y3en HMCxoAfiLA e ^ 
amhmm 3anpocMT nepeaApecaAMio KOHKpeTHoro 
noToxa naxeTOB, y3en BocxoA^LAeM amhmm 

MO>xeT npMHJiTb pemeHMe npMHATb mam 

MrHopMpoBaTb 3anpoc o nepeaApecaAMM. KpoMe 
55 Toro, coo^LAeHMJR "nepeaApecaAMA" He 

noATBep>KAaioTCfl. BMecTO 3Toro nepBbiM naxeT, 
npMXOA^LAUM no HOBOMy BMpTyanbHOMy KaHany, 
cny>KMT Ann yxa3aHMn Ha to, hto 3anpoc 
nepeaApecaAMM npi/iHnT. 

B HacTonm,eM M3o6peTeHMM npoToxon IFMP 
60 cMCTeMHoro nporpaMMHoro oOecneneHMn 

BKAHDHaeT npOTOKOA 0AM3OCTM IFMP M npOTOKOA 
nepeaApecaAMM IFMP. npoTOKon 6am30ctm 
IFMP no3BonneT CMCTeMHOMy y3ny ("xocTy", 
6a30B0My KOMMyTaAMOHHOMy 6noi<y mam 
mni030B0My 6noi<y KOMMyTaAMM) onpeAenMTb 
MAeHTMc)3MKaAMOHHbie AaHHbie CMCTeMHoro y3na 
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Ha flpyroM KOHL^e nMHMM cba3m. KpoMe Toro, 
npoTOKon 6nM30CTM IFMP ncnojib3yeTCfl An* 
CHHXpOHM3ai_|HH COCTOflHMM B nMHMM CBA3M, fiTM 
onpeflerieHMfi Toro, Korfla CMCTeMHbiM y3en Ha 
ApyroM KOHL 4 e nMHMM cbh 3 m M3MeHneTcn, m An n 
o^MeHa nepeHHflMM IP aApecoB, npMCBoeHHbix 
nMHMM CBB3H C Mcnonb30BaHneM npoTOKOJia 
nepeaApecai^mi IFMP CMCTeMa MO>KeT 
HanpaBJinTb cooGu^eHun "nepeaApecai^Mn" no 
nMHMM CBA3H TonbKO nocne Toro, KaK CMCTeMa 
ncnojib3yeT npoTOKon 6 jim30cth IFMP aha 
MA eHTMcjDMKau,MM Apyroro cucieMHoro y3na Ha 
APyrOM KOHU,e nMHMM CBA3M M AOCTM>KeHMfl 
CMHXpOHM3ai4MM COCTOflHMM B nMHMM CBH3M. 
Jlio6oe coo6LneHne "nepeaApecai^Mfl", 
npi/iHMMaeMoe no jimhmh cba 3M, He AOCTMrujeM 

CMHXpOHM3ai4MM COCTOflHMM, AOJ1>KHO 

OTSpacbiBaTbcn. npoTOKon 6 jim 30 ctm IFMP m 
npoTOKon nepeaApecaLjMM IFMP ASTajibHO 
onMcaHbi nocne M3Jio>KeHHoro HM>Ke noApo^Horo 
OnMCaHMfl pa60Tbl CMCTeMbl. 

flnsq MJiJiiocTpai^MM npeMMymecTB, 
npeAOCTaBJi^eMbix cmctcmom, SyAeT 
paccMOTpeH KOHKpeTHbiM npMMep, 

onMCbiBa^LAMM KnaccMcjDMKai^MK) noTOKa m 
nepeaApecai^Mro b cooTBeTCTBMM c HacTOflLAMM 
M3o6peieHMeM npn McnonbsoBaHMM 

KOHcj3Mrypai_^MM noKanbHOM ceTM, noAO^HOM 
npeACTaBiieHHOM Ha dpv\v. 2 a. B nacTHOCTM, b 
npMMepe paccMaTpMBaeTca B3anMOA©wcTBne 
Me>KAy nepBbIM M BTOpbIM LlinKD30BblMM SnoKaMM 
KOMMyTai4MM 21 M Ga30BblM KOMMyTaUMOHHbIM 
6 jiokom 1 no cjDMr.2a. ripn 3anycKe CMCTeMbl 
Me>KAy nporpaMMHbiM o6ecneneHMeM CMCTeMbl, 
BbinonH?ieMbiM Ha KOHTponnepax 6a30Boro 
KOMMyTai^MOHHoro 6jiOKa 1 m Ka>KAoro M3 
coceAHMX y3noB (b a^hhom npMMepe nepBoro m 
BTOpora LUJ~IK)30BblX 6nOKOB KOMMyTaLJMM 21), no 
yMOJinaHMK) ycTaHaBJiMBaeTcn BMpiyanbHbiM 
KaHa/i nepecbiJiKM ATM AaHHbix. KorAa IP-naKeT 
nepeAaeTcn ot ochobhom onepauMOHHOM cpeAbi 
35 2 noKanbHOM ceTM no jimhmm cba 3 m 
39 -i ceTeBoro ypoBHn, IP-naKeT npMHMMaeTcn 
nepBbIM LUJlKD30BblM 6l10K0M KOMMyTai4MM 21 
nepe3 OAHy M3 ero nraT ceTeBoro MHTepcjDeMca 
jioKajibHOM ceTM. 3aTeM nporpaMMHoe 
oGecneneHMe b nepBOM u_mfO30B0M 6noKe 
KOMMyTai^MM 21 aHanM3MpyeT IP-naKeT m 
BbinoriHaeT MHKancynnu.Mio no yMonnaHMio 
coAep>KMMoro IP-naKeTa jnjin nepeAaHM no 
jimhmm 33 4 (ycTaHOBneHHOM Me>KAy nnaTOM ATM 
ceTeBoro MHTepcjDeMca nepBoro LiiriHD30Boro 
Gnoxa KOMMyTai_|MM 21 m BbiGpaHHbiM nopTOM 
annapaTHbix cpeACTB ATM KOMMyTaTopa b 
6a30B0M KOMMyTai4MOHHOM 6jlOKe 1) K 6a30B0My 
KOMMyTai^MOHHOMy 0JiOKy 1. 3aTeM annapaTHbie 
cpeACTBa ATM KOMMyTaTopa HanpaBnnioT ATM 
aneMeHTbi AaHHbix k njiaTe ATM ceTeBoro 
MHTepcjDeMca 9 b KOHTponnepe KOMMyTaLjMM 9, 
KOTopbiM 3aTeM noBTopHO KOMnoHyeT naKeT m 
H anpaBJi^eT IP AeMTarpaMMy k CMCTeMHOMy 
nporpaMMHOMy o6ecneHeHMfo b KOHTponnepe 
KOMMyTai^MM Ann IP MapujpyTM3au 1 MM. 
KoHTponnep KOMMyTai^MM HanpaBJiaeT naKeT 
oSbNHbiM o6pa3QM no ycTaHOBJieHHOMy no 
yMOJinaHMK) KaHany nepeAaHM, KOTopbiM 6biJi 
nepBOHanajibHO ycTaHOBJieH Me>KAy 6a30BbiM 
KOMMyTaL4MOHHblM 6J10K0M 1 M BTOpbIM 

LUJlK)30BblM 0J1OKOM KOMMyTaLJMM 21 npM 
3anycKe. KpoMe Toro, KOHTpojinep KOMMyTai^MM b 
6a30B0M KOMMyTaL|MOHHOM 6jlOKe 1 BbinOJlHJieT 
KJiaccMcjDMKai^MKD noTOKa no naKeTy Ana 
onpeAeneHMFi Toro, oneAyeT jim nocjieAyHDiAHe 
naKeTbi, npMHaAne>KaiAne TOMy >Ke caMOMy 
noTOKy, HenocpeACTBeHHO KOMMyTMpoBaTb 


annapaTHbiMM cpeACTBa mm ATM, mjim 
npoAon>KaTb MapmpyTM3MpoBaTb mx nosTanHO c 
Mcnojib30BaHMeM CMCTeMHoro nporpaMMHoro 
o6ecneneHMfi. Ecjim nporpaMMHoe o6ecneneHMe 
KOHTponriepa KOMMyTai^MM npMHMMaeT peiueHne, 
5 HTO nOTOK A°n>KeH KOMMyTMpOBaTben, TO OHO 

BbiGnpa er cBoGoAHyfo MeTKy (MeTKy x) M3 
npOCTpaHCTBa MeTOK (npOCTpaHCTBO MeTOK 
npeACTaBJineT co6om npocTO onpeAeneHHbiM 
AnanaaoH MAeHTMcjDMKaTopoB VPI/VCI) BXOAHoro 
10 nopTa (nopTa i), Ha kotopom npMHfiT naKeT. 
KoHTpojiriep KOMMyTau,MM Taioxe BbiGMpaeT 
CBoGoAHyhD MeTKy (MeTKy x 1 ) Ha CBoeM nopTe 
ynpaBJieHM^ (pearibHbiM mjim BMpTyajibHbiM nopT, 
KOTopbiM KOHTpojinep KOMMyTapMM COeAMHeH c 
ATM KOMMyTaTopoM). C Mcnojib30BaHMeM 
npoTOKona GSMP CMCTeMHoe 

nporpaMMHoe oSecneneHMe noAaeT KOMaHAy 
ATM KOMMyTaTopy OTo6pa>KaTb MeTKy x Ha 
bxoahom nopTe i b MeTKy x' Ha nopTe 
ynpaBJieHMjq c. nocjie Toro KaK KOMMyTaTop 
B03BpaTMT Ha3aA C 006 LU,eHMe nOATBep>KA6HM51 
20 npMeMa npoTOKOJia GSMP, KOHTpojuiep 

KOMMyTau,MM HanpaBn^eT coo6iAeHMe 
"nepeaApecapMfl" (IFMP REDIRECT) b 
bocxoa^i A y*° jimhmkd npeAbiAyiA eM y y3Jiy (b 

AaHHOM npMMepe nepBOMy LUJiK)30B0My y 3 Jiy 
KOMMyTai^MM 21), ot KOToporo nocTynMJi AaHHbiM 
25 naKeT. CooSiAenMe "nepeaApecauMfl" 

npeACTaBj-meT co6om npocTO KOMaHAy ot 
6a30Boro KOMMyTapMOHHoro 6noKa 1 k nepBOMy 
LUJiND30B0My y 3 Jiy K0MMyTau,MM 21 nepeAaBaTb 
Bee nocjieAyroiA^e naKeTbi c noji^MM 3arojioBKa, 
30 COBnaAaHDIAHMM C COOTBeTCTByiOIAMMM nOJIflMM, 
yK33aHHblMM B MASHTMCjDMKaTOpe noTOKa 
coo6iAeHMn "nepeaApecapMfl" b BMpTyajibHbiM 
ATM KaHaji, onpeAeneHHbiM MeTKOM cooGiAeHMn 
"nepeaApecauMfi". Ecjim TonbKO cocTOFiHMe 

noTOKa He SyAeT oSHOBneHO, npe>KAe neM 

35 MCTeneT BpeMfl >km 3 hm cooSLAeHMn 

"nepeaApecapMfl", CB^3b Me>KAy noTOKOM m 

MeTKOM coo6meHMfl "nepeaApecapM^ 11 Aon>KHa 
6biTb OTMeHeHa, hto npMBeAeT k TOMy, hto 
nocneAyioLJ4Me naKeTbi noTOKa 6yAyT 
nepecbinaTbCfi no KaHany, ycTaHOBneHHOMy no 
40 yMonnaHMio (ycTaHOBJieHHOMy nepBOHananbHO 
npM 3anycKe) Me>KAy 6a30BbiM KOMMyTai4MOHHbiM 
6noKOM 1 m nepBbIM Luni030BbiM SnoKOM 
KOMMyTai_l,MM 21 . 

EcnM nepBbIM Luni030B0M SnoK KOMMyTauMM 
21 npMHMMaeT 3anpoc b coo^meHMM 
45 "nepeaApecapM5R", nepecnaHHOM 6a30BbiM 

KOMMyTauMOHHbiM 6noKOM 1, naKeTbi, 
npMHaAne^aiAne AaHHOMy noTOKy, SyAyT 
npM^biBaTb Ha nopT c KOHTponnepa KOMMyTai^MM 
c MeTKOM x' ATM VPI/VCI. naKeTbi 6yAyT 
5Q nepeKOMnoHOBbiBaTbCii m MapujpyTM3MpoBaTbcn 
CMCTeMHbiM nporpaMMHbiM oGecneneHMeM, ho 
npoueAypa ycKopneTcn b pe3ynbTaTe Toro, hto 
n peAbiAyLU.ee pemeHMe o MapujpyTM3ai4MM Ann 
noTOKa K3LUMpOBaHO M MHAeKCMpOBaHO MeTKOM x 1 
b CMCTeMHOM nporpaMMHOM oSecneHeHMM. 
55 COOTBeTCTBeHHO OHeBMAHO, HTO nOTOK MO>KeT 
6biTb MapKMpoBaH, ho He o6B3aTenbHo Aon>KeH 
KOMMyTMpOB3TbC?1. 

OAHO M3 B3>KH bIX npeMMyLLjeCTB KOMMyTaL|MM 
CTaHOBMTcn oneBMAHbiM b CMTyai^MM, KorAa y3en 
HMCxoAniAew nMHMM (b ashhom npMMepe btopom 
60 LunHD30B0M 6noK KOMMyTai4MM) TaioKe ynacTByeT 
b nepeaflpecai 4 MM Toro >xe caMoro noTOKa. Korfla 
6a30BblM KOMMyTauMOHHbiM 6noK 1 
MapujpyTM3MpyeT nepBOHananbHbiM naKeT, 
npMHaAnejKaiAnw noToxy, k BTopoMy Luni030B0My 
6noi<y KOMMyTau,MM 21 no ycTaHOBneHHOMy no 
yMonnaHMHD Me>KAy hmmm KaHany, to yaen 
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Hncxofl^mew amhmm ( b ashhom CAynae BTOpOM 
UJAI030B0M 0J1OK KOMMyTai4HH 21) 

nepeKOMnoHOBbiBaeT naKeT m nepecbiriaeT ero 
o6bNHbiM o6pa30M. flAA naKeTa, npMHAToro Ha 
ero nopie j, btopom ujaiosobom 6 aok 
KOMM yTai^MM 21 TaiOKe BbinoAHAeT 
hcnaccucjDMKai^Mfo noTOKa m npMHMMaeT peuueHMe 
Ha CBoeM noKaribHOM ypoBHe b BMAe Ta&nMU,bi, 
cneAyeT am KOMMyinpoBaTb nocAeAyiomne 
naKeTbi, npMHaAnewaLAMe GTOMy noTOKy, mam 
npoAonxaTb nepecbiJiKy naKeTOB b 
KOHT ponnepe. Ecjih btopom lliaio 30 bom 6 aok 
KOMM yTapMM 21 npMHMMaeT pemeHne, hto 
nocneAyHDLAne naKeTbi, npMHaAnewaiAMe 3T0My 
noTOKy, cneAyeT KOMMyTMpoBaTb, oh nepeAaeT 
cBoe co6cTBeHHoe coo6meHMe 

"nepeaApecai4M5q" (co cbo 6 oahom MeTKOM y Ha 
ero nopie j, MAeHTMcj^MKaTopoM noTOKa m 
B peivieHeM >km 3 hm) b bocxoa^laY^ amhmkd k 
6a30B0My KOMMyTauMOHHOMy 6roKy 1 . Ea30BbiM 
KOMMyTaLJMOHHblM 6AOK 1 MO>KeT npMHATb MAM 
nmopupoBaTb AaHHbiw 3anpoc o 
nepeaApecaL^MM. Ecam 6a30BbiM 

KOMMyTai^MOHHbiH 6 aok 1 npMHMMaeT peiueHne 
KOMMyTHpOBaTb nOTOK, TO CMCTeMHOe 
nporpaMMHoe o6ecneneHMe b KOHTpoiuiepe 
KOMMyTai^MM 6a3QBoro KOMMyTau,MOHHoro GnoKa 
OTo6pa>KaeT ivieTKy x Ha nopTe i b MeTKy y Ha 
nopTe j. TaKMM o6pa30M, TpacfcMK 6oAbiue He 
nepecbmaeTCA npoLjeccopy ynpaBAeHMA 
KOMMyTai4neM, a HenocpeACTBeHHO 

KOMMyTupyeTCfl Ha TpeGyeMbiM bnxoahom nopT 
annapaTHbix cpeACTB ATM KOMMyTaTopa. 
CooTBeTCTBeHHO Becb nocneAy^LAUM TpacjDMK, 
npnHaAne>KaLAnPi k AaHHOMy noTOKy, MO>KeT 
KOMMyTupoBaTbca noriHOCTbio b npeAenax 
annapaTHbix cpeACTB ATM KOMMyTaTopa 
6a30Boro KOMMyTauMOHHoro frnoKa 1 . Ecam 
naKeT npMXOAMT ot nopTa ATM KOMMyTaTopa 
6a30Boro KOMMyTapMOHHoro 6noKa 1 , to btopom 
LLIAI 030B0M 6nOK KOMMyTai4HM 21, 

ncnojib3yioLAMi?i cboio nnaTy ceTeBoro ATM 
MHTepcjDePica, npMHMMaeT stot naKeT no ATM 
amhmm CBA 3M 33g. 3aTeM btopom luak) 30 bom 6 aok 
KOMM yTai^MM 21 nepeKOMnoHOBbiBaeT m 
nepeAaeT naKeT nepe3 cboio nnaTy ceTeBoro 
MHTep cpeMca no amhmm 39 2 b rioKaxibHyio ceTb 
35 2 - rionb30BaTeribCKoe ycTpoMCTBO 41 , aT^ 
KOToporo npeAHa3HaHaeTca naKeT, no/iynaeT ero 
ms noKanbHOM ceTH 35 2 nepes nnaTy ceTeBoro 
MHTepcjDeMca 43 noAb30BaTeAbCKoro 
ycTpoMCTBa. 

Ecam CMCTeMHbiM y3eA (b AaHHOM npuMepe 
6a30BblM KOMMyTaUMOHHbIM 0AOK 1) npMHMMaeT 
coo^meHMe "nepeaApecai^MA", oh Taioxe 
M3MeHneT MHKancyAAAMfo, McnoAb30BaHHyio aaa 
nepeaApecyeivioro noTOKa. Bmccto 

MCnOAb3QBaHMA yCTaHOBAeHHOM no yMOJlHaHMfO 
MHKancyrflu.MM, McnoAb3yeMOM Ana IP-naKeTOB b 
ycTaHOBAeHHOM no yMOAHaHMio KaHane 
nepeAaHM, CMCTeMHbiM y3er MO>xeT 
Mcnorib30BaTb APyroM TMn MHKancyAAU,MM b 
33BMCMMOCTM OT TMna noTOKa. TaKMM 06pa30M, 
6a30BblM KOMMyTaAMOHHbIM 6 aok 1 
MHKancyriMpyeT nocAeAyioiAne naKeTbi, 
npMHaAJie>KaLAMe AaHHOMy noTOKy, n nepeAaeT 
mx no onpeAeneHHOMy BMpTyaAbHOMy KaHaAy, 
yKa3aHHOMy MeTKOM y. HeKOTopbie TMnbi 
MHKancyAAAMM MoryT yAaAATb onpeAereHHbie 
noAA M3 IP-naKeTa. Ecjim otm no aa yAaAeHbi, 
CMCTeMHbiM y3eA, KOTOpbIM BblASA coo6LA©HMe 
"nepeaApecaAMfl", 3anoMMHaeT noAJR m 
CBA 3biBaeT noAH c onpeAeAeHHbiM 
BMpTyaAbHbiM ATM KaHaAOM. B CAynae 
paccMaTpMBaeMoro npMMepa, ecAM 6a30BbiM 
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KOMMyTaAMOHHbIM 6 AOK 1 npMHMMaeT 
coo6LU,eHMe "nepeaApecaAMfl", nepeAaHHoe 
BTOpbIM LUAI 030 BblM 6AOKOM KOMMyTaL|MM 21, TO 
6 a 30 BbiM KOMMyTaAMOHHbiM 6 aok 1 3 anoMMHaeT 
noAfl m CBA 3 biBaeT noAfl c onpeAeAeHHbiM 
BMpTyaAbHbiM ATM KaHanoM, onpeAeAeHHbiM 
MeTKoPi y. AHaAorMHHO, ecAM nepBbiPi luahd 30 bom 
6 aok KOMMyTaAMM 21 npMHMMaeT coo^meHMe 
"nepeaApecai^Mfl", nepecAaHHoe nepBbiM 
KOMMyTai^MOHHblM 6 aokom 1 , to nepBbiM 
LJJAI 030 B 0 M 6 AOK KOMMyTaL^MM 21 3 anoMMHaeT 
noAA m CBA 3 biBaeT noAfl c onpeAeAeHHbiM 
BMpTyaAbHbiM ATM KaHaAOM, onpeAeAeHHbiM 
MeTKOM X. riOAHblM naKeT MO>KeT 6 blTb 
BOCCTaHOBAeH C MCn 0 Ab 30 BaHMeM BXOABLAeM 
MeTKM Ana AocTyna k 3 anoMHeHHbiM noA^M. 
3 tot cnoco 6 o^ecneHMBaeT onpeAeneHHyio 
CTeneHb 3 aiAMLAeHHOCTM nyTeM 3 anpemeHMA 
noAb 30 BaTeAio ycTaHaBAMBaTb KOMMyTMpyeMbiM 
noTOK b pa 3 peiueHHoe MecTO Ha 3 HaneHMfl mam 
nyHKT o 6 cAy>KMBaHMfl 3 a npeAeAaMM cpeACTBa 
3 aiAHTbi m 3 aTeM M 3 MeHATb 3 aroAOBOK IP-naKeTa 
Ana noAyneHMA AocTyna k 3 anpeLAeHHOMy MecTy 
Ha3HaneHMfi. 

Ka>KAbiM CMCTeMHbiM y3eA noAAep>KMBaeT 
T3MMep CjDOHOBOrO BOCCTaHOBAeHMA. Ecam 
BpeMfl TaMMepa Cf)OHOBOrO BOCCTaHOBAeH MS 
MCTeKAO, TO COCTOAHMe Ka>KAOrO noTOKa 
aHaAM3MpyeTCA. Ecam noTOK npMHAA TpacjDMK c 
MOMeHTa nocAeAHero nepMOAa 

BOCCTaHOBAeHMfl, CMCTeMHbiM y3eA 
BoccTaHaBAMBaeT coctoahmc noTOKa nyTeM 
HanpaBAeHMfl coo 6 labhma "nepeaApecai^MA" b 
BOCXOA^LAY^ AMHMKD C TOM >Ke CaMOM MeTKOM M 
MAeHTMCjDMKaTOpOM nOTOKa, HTO M B MCXOAHOM 
cooSiAeHMe "nepeaApecaL^MA", a Taioxe c 
yKa3aHMeM BpeMeHM >km 3 hm. Ecam noTOK He 
npMHAA TpacjDMKa c MOMeHTa nocAeAHero 
nepMOAa BoccTaHOBAeHMA, to CMCTeMHbiM y 3 eA 
yAaAneT KSLUMpoBaHHoe cocTOAHMe noTOKa. 
CMCTeMHbiM y3eA yAaAfleT cocTOAHMe noTOKa 
nyTeM BbiAaHM cooGmeHMA "BOCCTaHOBAeH Me" 
(RECLAIM) b BOCXOAfUAy^ amhmio a^^ 
BOCCTaHOBAeH M A yKa3aHHOM MeTKM AJ1fl 
noBTopHoro McnoAb30BaHMA. OAHaKO noKa y3eA 
BocxoAflL 4 e ^ amhmm He nepeAaeT cooGLAeHMe 
noATBep>KAeHMA npMeMa coo6iAeHMA 
"BOCCTaHOBAeH Me" (IFMP RECLAIM ACK), 

KOTopoe npMHMMaeTCA y3AOM, nepeAaBLUMM 
COO^LHeHMe "BOCCTaHOBAeH Me", COCTOAHMe 
noTOKa He OTMeHAeTCA m MeTKa He MO>KeT 6biTb 
noBTopHO McnoAb30BaHa. noATBep>KAeHMe 
npMeMa cooGmeHMA "BOCCTaHOBAeH ma" 
ocBo6o>KAaeT 3anpoiueHHyio MeTKy. CMCTeMHbiM 
y3eA onpeAeAAeT, npMHAA am noTOK TpacjDMK 
AByMA pa3AMHHblMM nyTAMM, B 33BMCMMOCTM OT 
Toro, KOMMyTMpOBaACA AM nOTOK MAM HeT. flAA 
nOTOKOB, KOTOpbie MapKMpOBaHbl, HO He 
KOMMyTMpOB3AMCb, KOHTpOAAep CMCTeMHOrO 
y3Aa aHaAM3MpyeT CBoe coScTBeH Hoe 

COCTOAHMe AJ1fl npOBepKM Toro, npMHAA AM nOTOK 
KaKOM-AMSo TpacjDMK b npeAbiAyLAUM nepMOA 
BOCCTaHOBAeHMA . flAA nOTOKOB, KOTOpbie 
KOMMyTMpOBaAMCb, KOHTpOAAep CMCTeMHOrO 
y3Aa 3anpaujMBaeT annapaTHbie cpeACTBa ATM 
KOMMyTaTopa c McnoAb30BaHMeM coo6meHMA 
npoTOKora GSMP, HTo6bi npoBepMTb, 

HaXOAHACA AM HeAaBHO B 3KTMBHOM COCTOAHMM 
KOHKpeTHbIM KaHaA. COOTBeTCTBeHHO B 

paccMaTpMBaeMOM npMMepe 6a30BbiM 
KOMMyTaU,MOHHblM 6 aok 1 KOHTpOAMpyeT TpaC^MK, 
HTOGbl npoBepMTb, 6blA AM 0T06pa>KeH AaHHbIM 
KOHKpeTHbIM noTOK C nepBOrO LUAI030B0r0 6AOKa 
KOMMyTau,MM 21 Ha nopT ynpaBAeHMA 6a30Boro 
KOMMyTai^MOHHOrO 6AOKa 1, MAM 0T06pa>KeH c 
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nepBoro LUAio30Boro frnoKa KOMMyTapnn 21 Ha 
BTOPOM LLinh030B0M 0AOK KOMMyTaL^MM 21 Hepe3 
ATM KOMMyTaTOp B 6a30B0M KOMMyTa 4 MOHHOM 
6noKe 1 . Ecam AaHHbin noTOK He npnHMMaA 
HeflaBHO TpacjDMKa b npeAU-iscTByioLAnn nepnoA 
oGHOBAeHMA, to GasoBbin KOMMyTapnoHHbin 
Gaok 1 nepeflacT cooGmeHne "BoccTaHOBJieHHe" 
npoTOKOJia IFMP n yAanaeT cocTOAHne noTOKa, 
ecnn npi/iHHTO cooGiASHne noATBep»<AeHnA 
IFMP RECLAIM ACK. TaKMM oGpa30M, BTopon 
Llinf030B0H GAOK KOMMyTai4HM 21 KOHTpOJlMpyeT 
TpacjDHK, HToGbi npoBepMTb, GbiA am OTo0pa>KeH 
AaHHbin KOHKpeTHbiH noTOK c nopia ynpaBneHi/m 
6a30Boro KOMMyTau,noHHoro GAOKa 1 Ha BTopon 
luak)30B0H Gaok KOMMyiai^MM 21 . Kpoivie Toro, 
rnaBHbiM KOMnbKrrep/cepBep/paGoHaA CTaHL^HA, 
OCHameHHbie COOTBeTCTByiOLAHM CMCTeMHbIM 
nporpaMMHbiM o6ecneHeHneM, TaioKe ocHameHbi 
TaPlMepOM CjDOHOBOro BOCCTaHOBJieHMB. 
KoHTpormpyB TpacftnK, HToGbi npoBepmb, Gbin 
ah KaKon-AnGo noTOK OToGpaweH Ha Hero, 
maBHbin KOMnbKDTep MoxeT nepeAaTb 
coo^meHHe "BoccTaHOBAeHne" n yAaAMTb 
cocTOAHne noTOKa, ecAH npnHATO coo6iAeHne 
noATBepKAeHMA IFMP RECLAIM ACK. 

KaK onMcaHO BbiLue, npoTOKOA 6ah3octm 
IFMP ncnoAb3yeTCA aaa ycTaHOBAeHMA 

CMHXpOHM3ai_^MH COCTOAHMM, a TaiOKe PfM 
MAeHTM0HKai4HM COCeAHHX CHCTeMHbIX y3A0B M 
oGMeHa IP-aApecaMM. flAA peAen npoTOKOA a 
GAM30CTM IFMP CMCTeMHbIM y3eA MMeeT TPM 
B03M0>KHblX COCTOAHMA AAA KOHKpeTHOM AMHMM 
cba3m: SYNSENT (nepeAaHO cooGLAeHMe 

CMHXpOHM3apMM), SYNRCVD (npMHflTO 
cooSmeHMe CHHxpoHnsaLjHH), ESTAB 

(CMHXpOHM3ai_l | MA yCTaHOBAeHa). CMHXpOHM3aL\MA 
COCTOAHMM B AMHMM CBA3M (KOrAa CMCTeMHbIM 

y3eA AOCTMraeT coctoahma ESTAB aaa amhmm 
cba3m) TpeGyeTCA, npe>KAe neM CMCTeMa CMO>KeT 
nepeAaBaTb KaKne-AnGo cooGmeHMA 
nepeaAPBcaL^MM c McnoAb30BaHMeM npoTOKOAa 
nepeaApecai^MM IFMP. 

Ha c£nr. 8a npeACTaBAeHa CTpyKTypa 
o6o6LAeHHoro cooGmeHMA 300 npoTOKOAa 
6AM30CTM IFMP. Bee coo6lashma npoTOKOAa 
0AM3OCTM IFMP MHKancyAMpoBaHbi b IP-naKeTe. 
Ha cJdmt. 8b noKa3aH o6o6iAeHHbiM IP-naKeT (b 
ero coBpeMeHHOM BepcMM Ipv4) c noreM AaHHbix 
nepeMeHHOM AAMHbl, B KOTOpOM MO>KeT GbITb 
MHKancyAMpoBaHO cooGmeHne npoTOKOAa 
6AM30CTM IFMP. B KanecTBe yKa3aTeAA Toro, 
hto IP-naKeT coAep>KHT IFMP-cooGiAeHne, noAe 
npoTOKOAa b IP-3aroAOBKe MHKancyAMpoBaHHoro 
IP-naKeTa aoa>kho coAepwaTb AecATHHHoe 
3HaneHMe 101. noAe BpeMeHM KM3HM b 
3aroAOBKe IP-naKeTa, MHKancyAMpyioLAero 
IFMP-cooOmeHMe, ycTaHaBAMBaeTCA Ha 1. 
TaKMM o0pa3OM s Bee cooGmeHMA npoTOKOAa 
6 am30ctm IFMP nepeAaioTCA no orpaHMHeHHOMy 
IP-aApecy MecTa Ha3HaneHMA nepeAann 
(255.255.255.255) c McnoAb30BaHMeM aApeca b 
noAe aApeca MecTa Ha3HaneHMA IP-3aroAOBKa. 
KaK noKa3aHO Ha cj^nr. 8a, cooGmeHne 300 

npoTOKOAa 0AM3OCTM IFMP BKAionaeT (b nopAAKe 
ot CTapiuero GnTa k MAaALueMy) CAeAyioLAMe 
noAA: 8-6MTOBoe noAe "BepcMA" (302), 

8-GnTOBoe noAe "Op Code" (304), 16-GnTOBoe 
noAe "KOHTpoAbHaA cyMMa" (306) b KanecTBe 
nepBoro 32-GnTOBoro CAOBa; 3K3eMnAAp 
nepeAaTHMKa (308) b KanecTBe BToporo 

32-6MTOBoro CAOBa; 3K3eMnAAp "paBHoro no 
noAo^eHMio" (310) b KanecTBe TpeTbero 

32-6MTOBOrO CAOBa; MASHTMCjDMKai^MA "paBHoro 
no noAO>fceHMio" (312) b KanecTBe neTBepToro 
32-6MTOBoro CAOBa; cneAyiOLAHH HOMep 


nocAeAOBaTeAbHOCTM "paBHoro no noAO>xeHMio" 
(314) b KanecTBe nAToro 32-6MTOBoro CAOBa m 
nepeneHb aApecoB (316), npeACTaBAAKDLAnn 
coGon noAe nepeMeHHoro HMCAa 32-GnTOBbix 

CAOB. 

5 B cooOiashmm npoTOKOAa 0am3OCTM IFMP 

none "BepcMA" 302 onpeAeAAeT BepcMio 
npoTOKOAa IFMP, McnoAbsyeMyic b AaHHbiPi 
MOMeHT BpeMeHM. noAe "Op Code" 304 
onpeAeAAeT cjDyHKi^Mio coo6LAeHMA npoTOKOAa 
1Q 0am3octm IFMP. B paccMaTpMBaeMOM BapnaHTe 
OCyLAeCTBAeHMA MMeiOTCA HeTbipe B03M0>KHblX 
KOAa, T.e. 0yHKi4MM coobiAeHMM npoTOKOAa 
0AM3OCTM IFMP: SYN (cooOLueHMe 

CMHxpoHM3ai_^MM , Op Code =0), SYNACK 
(cooGLAeHMe noATBep>KAeHMA CMHXpOHM3apMM, 
Op Code= 1), RSTACK (coobiAeHMe 
noATBep>KAeHMA cGpoca, Op Code=2), ACK 
(cooOLAeHMe noATBep^eHMA, Op Code=3). B 
Ka>KAOM CMCTeMHOM y3Ae Heo6xoAMM TaMMep 
Aaa nepMOAMHecKoro reHepMpoBaHMA 
cooOLAeHMM SYN, SYNACK, ACK. B 
20 paccMaTpMBaeMOM BapnaHTe ocyiAecTBAeHMA 
nepnoA TaMMepa paBeH 1 c, ho MoryT 6biTb 
onpeAeAeHbi m Apyrne AnMTeAbHOCTM nepnoAOB 
TaMMepa. Ecam 3HaneHMe TaMMepa MCTeKno, m 
CMCTeMHbIM y3eA HaXOAMTCA B COCTOAHMM 
SYNSENT, to CMCTeMHbIM y3eA cOpacbiBaeT 
25 TaMMep \a nepeflaeT coobmeHMe SYN npoTOKOAa 

6am30ctm IFMP. Ecam 3HaneHne TaMMepa 
MCTeKAO M CMCTeMHbIM y3eA HaXOAMTCA B 
COCTOAHMM SYNRCVD, TO CMCTeMHbIM y3eA 
cOpacbiBaeT TaMMep m nepeAaeT coobLAeHMe 
3Q SYNACK npoTOKOAa 6AM30CTM IFMP. Ecam 

3HaneHMe TaMMepa mctckao m CMCTeMHbIM y3eA 
HaXOAMTCA B COCTOAHMM ESTAB, TO CMCTeMHbIM 
y3eA c6pacbiBaeT TaMMep n nepeAaeT 
coobmeHne ACK npoTOKOAa 6 am30ctm IFMP. 
KOHTpoAbHaA cyMMa 306 npeACTaBAAeT 
35 coOom 16-6MTOBoe AonoAHeHMe ao eAMHMpbi 
cyMMbi AonoAHeHMM ao eAMHMUbi CAeAy^iAMX 
BeAMHMH : noAA aApeca MCTOHHMKa, aApeca 

MecTa Ha3HaneHMA, npoTOKOAa m o6l i^en AAMHbl 
COOOlAeHMA npOTOKOAa 0AM3OCTM IFMP. 
KOHTpoAbHaA cyMMa 306 McnoAb3yeTCA 
40 CMCTeMOM AAA L^eAeM KOHTpOAA OLUH 60 K 

npn o6cy>KAeHMM npoTOKOAa IFMP noHATMe 
"nepeAaTHMK" othocmtca k CMCTeMHOMy y3Ay, 
KOTopbiM nepeAaeT cooOLAeHMe npoTOKOAa 
IFMP, a noHATMe "paBHbiM no noAO>KeHMio" 
OTHOCMTCA K CMCTeMHOMy y3Ay, K KOTOpOMy 
45 nepeAaTHMK nepeAaeT coo0LU,eHMe npoTOKOAa 

IFMP A HA AMHMM CBA3M. 

B cooOLAeHMAX SYN, SYNACK, ACK 
npoTOKOAa 0AM3OCTM IFMP 3K3eMnAAp 
nepeAaTHMKa 308 npeACTaBAAeT co6om "HOMep 
5Q 3K3eMnAApa" nepeAaTHMKa aaa amhmm cba3m. 

YKa3blBaA KOHKpeTHbIM 3K3eMnAAp AMHMM, HOMep 
3K3eMnAApa npeACTaBAAeT 32-6MTOBoe 
HeHyAeBoe hmcao, aaa KOToporo rapaHTMpoBaHa 
ero yHMKaAbHOCTb b npeAeAax 6AM>KaMLijero 
npoLUAoro, m ero M3MeHeHne, ecAM amhma mam 
55 CMCTeMHbIM y3eA bboa^itca b AeMCTBMe nocAe 
OTK33a. COOTBeTCTBeHHO Ka>KAa A AMHMA MMeeT 
CBOM COOCTBeHHbIM yHMK3AbHblM HOMep 

3K3eMnAApa. 3K3eMnAAp nepeAaTHMKa 
McnoAb3yeTCA aaa onpeAeAeHMA Toro, KorAa 
amhma BHOBb CTaAa paOoTocnocoOHOM nocAe 
60 OTKa3a, MAM KOrAa MAeHTMCjDMKai^MA paBHoro no 

noAO>KeHMio Ha ApyroM KOHpe amhmm 

M3MeHMAacb. (0K3eMnAAp nepeAaTHMKa 308 
McnoAb3yeTCA aHaAorMHHO TOMy, KaK 

MCnOAb3yeTCA mcxoah bIM HOMep 

nocAeAOBaTeAbHOCTM (ISN) b npoTOKOA e TCP.) 
flAA cooGlaohma RSTACK npoTOKOAa 6am30CTM 
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IFMP 3K3eMnnnp nepeAaTHMKa 308 
ycTaHaBJinBaeTCfl Ha 3HaneHMe nonn 310 
3K3eMnnnpa paBHoro no nono>KeHMio M3 
BxoflfiLnero coo6u4eHMB, KOTopoe o6ycnoBMno 
cjDopMupoBaHne coo6u4eHM?i RSTACK. 

B coo6LpeHMflX SYN, SYNACK, ACK 
npoTOKona Oamsoctm IFMP none 310 
3K3eMnnnpa paBHoro no nonoxeHMio 
npeACTaBnneT co6om to, hto nepeflamnK 
CHmaeT TeKymuM HOMepoM 3K3eMnrmpa Ann 
paBHoro no nono>xeHMio Ann a^hhom amhmm. 
Ecam b nepeAamuKe He M3BecTeH TeKymMM 
HOMep 3K3eMnnnpa Ann paBHoro no nono>KeHWo 
Ann AaHHOM amhmm, to none 310 3K3eivinnnpa 
paBHoro no nonoweHMio yciaHaBnuBaeicn b 
H ynb. B coo6iashmm RSTACK npoTOKona 
6 am30ctm IFMP none 310 OKseMnnnpa paBHoro 
no nonoxeHMio ycTaHaBAMBaeTcn Ha 3HaneHMe 
nonn 308 3K3eivinnnpa nepeAaTHMKa M3 
BXOAnmero coo6iAeHnn, KOTopoe Bbi3Bano 
reHepnpoBaHne coo6LU,eHMA RSTACK. 

flnn cooOAeHUM SYN, SYNACK, ACK 
npoTOKona 6 am 30CTM IFMP none 312 
MAeHTMcfn/iKai^HM paBHoro no nonoKeHMio 
npeACTaBnneT co6o m IP-aApec paBHoro no 
nono>xeHMK), KOTopbiM, KaK npeACTaBnneicn Ann 
AaHHoro nepeAaTHMKa cooOLAeHMn, HaxoAMTcn 
Ha ApyroM KOHL^e nn hmm CBn3M. riepeAaTHMK 
npuHMMaeT IP-aApec, KOTopbiM HaxoAMTcn b 
none aApeca MCTOHHMKa IP-3aronoBKa, 
MHKancynupyfoiAero coo6LA eHl/ie SYN m am 
SYNACK, npMHmoe nepeAaTHMKOM, m 
ncnonb3yeT stot IP-aApec b none 312 
MAeHTMcjDi/iKai^HH paBHoro no nono>KeHMio b 
cooSmeHMM npoTOKona IFMP, KOTopoe oh 
nepeAaeT. Ecam nepeAaTHMK He 3HaeT IP-aApec 
paBHoro no nonoKeHuto Ha ApyroM KOHpe ni/iHMH 
cba3m, none 312 MAOHTMcjDMKauMM paBHoro no 
nono>KeHMHD ycTaHaBAMBaeTcn Ha Hynb. flnn 
coo^meHHn RSTACK npoTOKona 6 am 30CTM IFMP 
none 312 i/iA©HTi/icjDMKai4MH paBHoro no 
nono>xeHMKD ycTaHaBAMBaeTcn Ha 3HaneHMe 
IP-aApeca nonn aApeca MCTOHHMKa M3 
IP-3aronoBKa BXOAnmero cooSmeHun, KOTopoe 
Bbi3Bano reHepnpoBaHne coo6u4eHnn RSTACK. 

none 314 cneAyfomero HOMepa 

nocneAOBaienbHOCTM paBHoro no nono>KeHMio 
AaeT 3HaneHne nonn cneAyfOLAero HOMepa 
nocneAOBaTenbHOCTM paBHoro no n on o>KeH m hd, 
KOTopbiM nepeAaTHMK oxci/iAaeT nonynuTb b 
cneAyNDiAew cooSlaohmm npoTOKona 

nepeaflpecapnn IFMP. Ecam 3HaneHne nonn 314 
cneAyHDLuero HOMepa nocneAOBaienbHOGTH 
paBHoro no nonoweHMHD bo BXOAniAOM 
C006U4SHMM noATBep>KAeHMn (ACK) npoTOKona 
6 am 30CTM IFMP 6onbUje, neM 3HaneHMe, paBHoe 
eAMHmj,e nnioc 3HaneHne HOMepa 

nocneAOBaTenbHOCTM (m 3 nocneAHero 

coo6iAeHMn npoTOKona nepeaApecai4MM IFMP, 
nepeAaHHoro c nopTa, Ha KOTopbiM 6bino 
npMHnTO coo6L4eHMe ACK npoTOKona 6 am30ctm 
IFMP), to nMHMn Aon>KHa ycTaHaBnMBaTbcn b 
M cxoAHoe cocTonHi/ie. 

none 316 nepeHHn aApecoB npeACTaBnneT 
co6om nepeneHb M3 OAHoro i/inM 6onee 
IP-aApecoB, KOTopbie npMCBoeHbi ni/iHMM 
nepeAaTHMKOM cooOLneHMn npoTOKona 6 am30ctm 
IFMP. nepeneHb Aon>KeH MMeTb no MeHbLueM 
Mepe OAHy 3anMCb, KOTopan MAeHTMHHa aApecy 
MCTOHHMKa IP-3aronoBKa cooSLueHMn npoTOKona 
6nM30CTM IFMP. CoAep>KMMoe nepeHHn He 
Mcnonb3yeTcn npoTOKonoM IFMP, a MoxeT 
npeAOCTaBnnTbcn Ann npoTOKona 
MapujpyTM3ai4i/iM. 

Ha cf)Mr.8c npeACTaBneHa A^arpaMMa, 


MnnfocTpMpyHDLuan paOoTy CMCTeMHoro y3na 
nocne npMeMa naKeTa c bxoaalaum 
coo^LAeHMeM npoTOKona 6 am 3 qctm IFMP. nocne 
3anycKa CMCTeMbi CMCTeMHbiM y3en npMHMMaeT 
naKeT c BXOAnLAMM cooGmoHMeM npoTOKona 
5 6nM30CTM IFMP ( 3 Tan 320). Ha 3 Tane 322 
CMCTeMHbiM y3en onpeAenneT, nBnneTcn nM 
BXOAniAee cooOmeHMe npoTOKona 6 am30ctm 
IFMP cooOmeHMeM RSTACK. EcnM BXOAniAea 
cooOiAeHMe npoTOKona 0 am 3 octm IFMP He 
in nBnneTcn cooOmeHMeM RSTACK (HanpMMep, 
cooOAeHMe SYN, SYNACK, ACK), to 
CMCT eMHbiM y3en paOoTaeT b cooTBeTCTBMM c 
TeM, KaK noKa3aHO Ha A^arpaMMe cocTonHMM Ha 
c|DMr. 8 d. EcnM BXOAniAee cooGmoHMe npoTOKona 
6 am30CTM IFMP nBnneTcn cooGmeHMeM 
RSTACK, to CMCTeMHbiM y 3 en npoBepneT Ha 
3Tane 324, coBnaflaioT nn 3HaneHnn 3K3eMnnnpa 
nepeAaTHMKa m IP-aApeca mctohhmk3 bo 
BXOA nmeM cooOLAeHMM RSTACK co 
3HaneHMnMM, 3anoMHeHHbiMM M3 npeAbiAYLHero 
coo0m,aHMn nocpeACTBOM onepapMM 
20 oSHOBneHMn BepMcjDMKaTopa paBHoro no 

nono>KeHMK). flnn npoTOKona 6nM30CTM IFMP 
onepai 4 Mn o^HOBneHMn BepMcjDMKaTopa paBHoro 
no nono>xeHMfo onpeAenneTcn KaK 3anoMMHaHMe 
3K3eMnnnpa nepeAaTHMKa m IP-aApeca 

MCTOHHMKa M 3 coo 0 u 4 ©HMn SYN MnM SYNACK, 
25 npMHnToro ot paBHoro no nono>KeHMK) Ha 
KOHKpeTHbiM nopT. EcnM Ha 3Tane 324 

ycTaHOBneHO, hto yKa3aHHbie 3HaneHMn 
coBnaAaioT, to CMCTeMHbiM y3en Ha 3Tane 326, 
onpeAenneT coBnaAaioT am 3HaneHMn 
3Q 3K3eMnnnpa paBHoro no nono>KeHMfo m 

MAeHTMc|DMKai 4 MM paBHoro no nonoweHMio bo 
BXOA nLAeM coo 6 iAeHMM RSTACK co 3 HaneHMnMM 
3K3eMnnnpa nepeAaTHMKa m IP-aApeca 

MCTOHHMKa, Mcnonb3yeMbiMM Ann Bcex 

cooOiaohmm SYN, SYNACK mam ACK, 

35 nepeAaBaeMbix c nopTa, Ha KOTopbiM 6 bino 

npMHnTO BXOAniAoo cooSLAeHMe RSTACK. Ecam 
H a 3Tane 326 ycTaHOBneHO, hto yKa3aHHbie 
3HaneHMn coBnaAaioT, to CMCTeMHbiM y3en Ha 
3Tane 328 onpeAenneT, HaxoAMTcn am 

CMCTeMHbiM y 3 en b cocTonHMM SYNSENT. Ecam 
40 CMCTeMHbiM y3en He HaxoAMTcn b cocTonHMM 

SYNSENT, to CMCTeMHbiM y 3 en ocyLAecTBnneT 
ycTaHOBKy amhmm b McxoAHoe cocTonHMe Ha 
3Tane 30. Ecam Ha 3Tane 324 mam Ha 3Tane 326 
ycTaHOBneHO, hto 3HaneHMn He coBnaAaioT, mam 
CMCT eMHbiM y3en He HaxoAMTcn b cocTonHMM 
45 SYNSENT, to CMCTeMHbiM y 3 en Ha 3 Tane 332 
OTOpacbiBaeT BXOAniAee coo 6 u 4 eHMe RSTACK m 
o>KMAaeT npMXOAa Apyroro naKeTa. 
CooTBeTCTBeHHO, KorAa b CMCTeMHbiM y3en 
npMXOAMT coo^LAeHMe RSTACK npoTOKona 
5Q 6am30ctm IFMP, CMCTeMHbiM y 3 en 

ycTaHaBAMBaeT amhmio b McxoAHoe cocTonHMe, 
KaK noKa3aHO STanaMM 334, 336, 338, 340 m 
342. Ha 3Tane 344 CMCTeMHbiM y3en reHepMpyeT 
HOBbiM HOMep 3K3eMnnnpa Ann amhmm. 3aTeM 
CMCTeMHbiM y3en Ha 3Tane 336 OTMeHneT 
55 BepMcjDMKaTop paBHoro no nono>KeHMfo (T.e. 

ycTaHaBAMBaeT 3anoMHeHHbie 3HaneHMn 

3K3eMnnnpa nepeAaTHMKa m IP-aApeca 

MCTOHHMKa Ann paBHoro no nono>KeHMK) b Hynb). 
Ha 3Tane 338 CMCTeMHbiM y3en ycTaHaBAMBaeT 
HOMep nocneAOBaTenbHOCTM m cneAyioiAH^ 
60 HOMep nocneAOBaTenbHOCTM Ann paBHoro no 

nonoKeHMfo b Hynb. 3aTeM CMCTeMHbiM y3en 
nepeAaeT coo 6 u 4 eHne SYN npoTOKona 6am30ctm 
IFMP Ha 3 Tane 340 m Ha 3 Tane 342 bxoamt b 
cocTonHMe SYNSENT. CMCTeMHbiM y 3 en 3 aTeM 
npMHMMaeT ApyroM naKeT Ann ero o 6 pa 6 oTKM 
Ha cf)Mr.8d npeACTaBneHa AMarpaMMa 
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coctoahmm, unjiHDCTpMpyfomafi paOoTy 
nepeflafOLuero CMCTeMHoro y3Jia, Korfla 

Bxoflfunee coo6iu 1 eHMe npoTOKona 6 jim30ctm 
IFMP He ABnneTC ft coo6meHneM RSTACK. Arm 
nocneAyKJLL^ero onMcaHMfl cfcMr.8d ycnoBue "%B" 
onpeAenneTcn cneAyioiAHM o6pa30M: 

3K3eMnrmp nepeAaTHMKa m IP-aApec mctohhmk3 
bo BXOAflineM cooSmeHMH coBnaAaiOT co 
3HaHeHMflMi/i, 3anoMHeHHbiMM M3 npeAbiAyLA©ro 
cooCLAeHMfl nocpeACTBOM onepaAMM 
o^HOBneHMfi BepM0MKaTopa paBHoro no 

nono>KeHMfc a nn nopTa, Ha KOTopbiM Obino 
npMH^TO BXOA^Lnee coo6u4©HMe npoTOKona 
6nM30CTM IFMP. YcnoBMe "%C" Ha c|DMr.8d 
onpeAejiaeTCfi cneAyioiAMM o6pa30M: 

3K3eMnrmp paBHoro no nono>KeHMio m 
MA eHTMcjDMKaAMB paBHoro no nojioweHMio bo 
bxoahll^m cooSLueHMM GOBnaAaiOT co 
3HaHeHMflMM 3K3eMnnnpa nepeAaTHMKa m 
IP- aApeca MCTOHHMKa, Mcnonb3yeMbiMM b 
H acTO^LAee BpeMn Ann Bcex cooOLAeHMM SYN, 
SYNACK, ACK, nepeAaHHbix c nopTa, Ha 
kotopom Obino npMHATO BXOA^LAee coo6LLi,eHMe 
npoTOKona 6nM30CTM IFMP. Ha 0Mr.8d ycnoBue 
"A" 03HanaeT, hto nepeAaioiAMM CMCTeMHbiM 
y3en npMHMMaeT BXOAniAee coo6u4eHMe 
SYNACK npoTOKona 6 am30ctm IFMP, m hto 
ycnoBMe "%C" yAOBneTBopeHO. YcnoBMe "B" 
03HaHaeT, hto nepeAaioLAMM CMCTeMHbiM y3en 
npMHMMaeT BXOAmAee cooOLAeHMe SYNACK 
npoTOKona 0 am3octm IFMP, m hto ycnoBMe "%C" 
He yAOBneTBopeHO. YcnoBMe "C" 03HanaeT, hto 
nepeAatoLAMM CMCTeMHbiM y3en npMHMMaeT 
BXOA^LAee coo6LAeHMe ACK npoTOKona 
6AM30CTM IFMP, M HTO yCAOBMfl "%B" M "%C" 
yAOBJieTBopeHbi. \A ycnoBMe "D" 03HaHaeT, hto 
nepeAajoLAMM CMCTeMHbiM y3en npMHMMaeT 
BXOAamae cooOLAeHMe ACK npoTOKona 
0TIM3OCTM IFMP, M HTO yCAOBMA "%B" M "%C" He 
yAOBJieTBopeHbi. 

Ecjim nepeAaTHMK HaxoAMTcn b coctoahmm 
350 SYNSENT m npMHMMaeT BXOAniAee 
cooSLueHMe SYN npoTOKOJia 6 jim30CTM IFMP ot 
paBHoro no nono>KeHMio Ha APyroM KOHAe timhmm 
cbb3m, to nepeAaTHMK BbinojiHneT onepaAMio 
oGHOBneHMn BepMCpMKaTopa paBHoro no 
nojio>KeHMio m nepeAaeT cooOiAeHMe SYNACK 
npoTOKOJia 6 jim30ctm IFMP k paBHOMy no 
nojio>KeHMK) (noKa3aHO KaK 3Tan 352). 3aTeM 

nepeAaTHMK nepexoAMT M3 cocTonHMA 350 

SYNSENT B cocTOBHMe 354 SYNRCVD. Ecjim 
nepeAaTHMK npMHMMaeT BXOAniAee coo6i_u,eHMe 
SYN npoTOKOJia 0 am 3OCTM IFMP, HaxoAncb b 
coctoahmm 354 SYNRCVD, to Ha 3Tane 352 
nepeAaTHMK BbinonHBeT onepaAMio o6HOBJieHMB 
BepMcj^MKaTopa paBHoro no nono>KeHMio m 
nepeAaeT coo6i_AOHMe SYNACK npoTOKona 
6 jim30ctm IFMP k paBHOMy no nojio>KeHMio, ho 
ocTaeTca b coctoahmm 354 SYNACK. Ecjim 

nepeAaTHMK HaxoAMTcn b coctoahmm 354 

SYNRCVD m jimOo cocTOAHMe B, jimOo 
cocTOAHMe D yAOBJieTBopeHO, to nepeAaTHMK 
nepeAaeT coo6i_AeHMe RSTACK npoTOKona 
6 jim30CTM IFMP k paBHOMy no nonoKeHMio 
(noKa3aHO KaK 3Tan 356) m ocraercn b 
coctoahmm 354 SYNRCVD. Ecjim nepeAaTHMK 
HaxoAMTca b coctoahmm 354 SYNRCVD m 
cocTOBHMe C yAOBJieTBopeHO, to nepeAaTHMK 
nepeAaeT coo6LU,eHMe ACK npoTOKOJia 6J1M30CTM 
IFMP k paBHOMy no nono>xeHMio (noKa3aHO KaK 
3Tan 358) m nepexoAMT b cocTOAHMe 360 
ESTAB. Ecjim nepeAaTHMK HaxoAMTCfl b 
coctoahmm 354 SYNRCVD m cocTOAHMe A 
yAOBJieTBopeHO, to nepeAaTHMK BbinonHAeT 
onepaAMio MAeHTMct>MKaTopa oGHOBneHMA 


BepMcjDMKaTopa paBHoro no nojio>KeHMio, 
nepeAaeT coo6LAeHMe ACK npoTOKona 6 jim30CTM 
IFMP k paBHOMy no nojio>KeHMio (noKa3aHO KaK 
3Tan 362) m nepexoAMT b cocTOAHMe 360 
ESTAB. nepeAaTHMK npoAOJi>KaeT HaxoAMTbCA b 
5 coctoahmm 360 ESTAB, ecriM nepeAaTHMK 
npMHMMaeT cooGmeHMe SYN mjim SYNACK 
npoTOKOJia 0J1M3OCTM IFMP, mjim ecjiM 
yAOBneTBopeHO ycnoBMe C. EcnM ycjioBMe D 
yAOBneTBopeHO, KorAa nepeAaTHMK HaxoAMTcn b 
10 coctoahmm 360 ESTAB, to nepeAaTHMK ocTaeTCA 
b coctoahmm 360 ESTAB m nepeAaeT 
cooOLAeHMe RSTACK npoTOKona 6 am30CTM IFMP 
(noKa3aHO KaK 3Tan 356). B coctoahmm 
SYNSENT, ecnM am6o nepeAaTHMK npMHMMaeT 
coo6i_ASHMe ACK npoTOKona 6J1M30CTM IFMP, 
75 jim6o yAOBJieTBopeHO ycnoBue B, to nepeAaTHMK 
ocTaeTCA b coctoahmm 350 SYNSENT m 
nepeAaeT coo6LA©HMe RSTACK npoTOKona 
0nM3OCTM IFMP(3Tan 356). 

Ecjim ycnoBMe A yAOBneTBopeHO, KorAa 
nepeAaTHMK HaxoAMTcn b coctojihmm 350 
20 SYNSENT, to nepeAaTHMK BbinonH 5 ieT 

onepaAMio o^HOBneHMn BepMcjDMKaTopa paBHoro 
no nonoxeHMio m nepeAaeT coo^LASHMe ACK 
npoTOKona 6 jim30CTM IFMP ( 3 Tan 362) m 
nepexoAMT b cocTOJiHue 360 ESTAB. 

KaK onMcaHO Bbiine, npoTOKon 
25 nepeaApecaAMM IFMP Mcnonb 3 yeTCii Ann 

nepeAaHM cooOLAeHMM nepeaApecaAMM no 
amhmm CBn3M, nocne Toro KaK CMCTeMa 
Mcnonb30Bana npoTOKon 0nM3OCTM IFMP Ann 
MAeHTMcjDMKaAMM APyroro CMCTeMHoro y3na Ha 
3Q APyroM KOHAe amhmm cbh 3M Ann AOCTM>KeHMn 

CMHXpOHM3aAMM C0CT051HMM B AMHMM CBA3M. 
J1io6oe coo6i_AeHMe nepeaApecaAMM npoTOKona 
IFMP, npMHnToe b jimhmm, KOTopan eu^e He 
ocyLAecTBMna cmhxpohm33amm cocTonHMM , 
Aoa>kho ObiTb OTBeprHyTO. Ha c}DMr.9a 

35 npeACTaBneHa oOoOLAeHHan CTpyKTypa 

cooOLAeHMn 380 npoTOKona nepeaApecaAMM 
IFMP. noAoOHO BceM cooGiAeHMnM npoTOKona 
6AM30CTM IFMP, Bee coo6LAeHM5q npoTOKona 
nepeaApecaAMM IFMP MHKancynMpoBaHbi b 
IP-naKeTe. Ha cj3Mr.8b noKa3aH o6o6i_AeHHbiM 
40 IP-naKeT (b ero coBpeivieHHOM BepcMM Ipv4) c 

nepeMeHHOM aamhom nonn AaHHbix, b kotopom 
MO>K eT ObiTb MHKancynMpoBaHO cooGmeHMe 
npoTOKona nepeaApecaAMM. B KanecTBe 

yKa3aHMn Ha to, hto IP-naKeT coAep>KMT 
cooOLAeHMe npoTOKona IFMP, none npoTOKona 
45 IP-3aronoBKa MHKancynMpyioLAero IP-naKeTa 

Aoa>kho coAep>KaTb AecnTMHHoe 3HaneHMe 101, 
a none "BpeMfi >km3hm" b 3aronoBKe IP-naKeTa, 
MHKancynMpyioLAero cooGiAeHMe npoTOKona 
IFMP, ycTaHOBneHO b 1. CooGiAeHMe npoTOKOJia 
5Q nepeaApecaAMM IFMP nepeAaeTcn b IP-aApec 

paBHoro no nono>KeHMio Ha APyroM KOHAe amhmm 
(IP- aApec MO>xeT ObiTb nonyneH M3 npoTOKona 
0AM3OCTM IFMP) c Mcnonb30BaHMeM IP-aApeca b 
none aApeca MecTa HasHaneHMn IP-3arojioBKa. 
KaK noKa3aHO Ha c|DMr.9a, cooOLAeHMe 380 
55 npoTOKona nepeaApecaAMM IFMP BKJiioHaeT (b 

nopjiAKe ot CTapinero 6MTa k MnaALueMy): 
8-6MTOBoe none "BepcMn" (382), 8-6MTOBoe 
none "Op Code" (384), 16-6MTOBoe nojie 
"KOHTponbHan cyMMa" (386) b KanecTBe nepBoro 
32-6MTOBoro cnoBa; 3K3eMnnnp nepeAaTHMKa 
60 (388) b KanecTBe BToporo 32-6MTOBoro cnoBa; 

3K3eMnnnp "paBHoro no nono>KeHMio" (390) b 
K anecTBe TpeTbero 32-6MTOBoro cnoBa; HOMep 
nocneAOBaTenbHOCTM (392) b KanecTBe 
neTBepToro 32-6MTOBoro cnoBa m Teno 
coo6LAeHMA (394), npeACTaBnaiOLAee co6om 
nojie nepeMeHHOM AnMHbi M3 32-6MTOBbix caob. 
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B cooGmeHHM npoTOKona nepeaApecaAMM 
IFMP none "BepcMn" 382 onpeAenneT BepcMio 
npoTOKona IFMP, ncnonb3yeMyho b a^hhum 
MOMeHT BpeMeHM. none "Op Code" 384 
onpeAenneT cfcyHKAMio cooOLAeHMn npoTOKona 
nepeaApecaAMM IFMP. B paccMaTpMBaeMOM 
BapnaHTe ocyLAecTBneHMn MMeioTcn nnTb 
B03M0>KHbix koaob, T.e. cjoyHKpuM coo6LAeHMM 
npoTOKona nepeaApecaAMM IFMP: REDIRECT 
(coo6LAeHne nepeaApecaAMM noTOKa, Op Code= 
4), RECLAIM (coo6LAeHne BOCCTaHOBneHMn 
MeTKM, Op Code=5), RECLAIM ACK (coo6LAeHMe 
noATBepx<AeHnn BOCCTaHOBneHMn MeTKM, Op 
Code=6), LABEL RANGE (cooOLAeHMe 
Anana30Ha MeTOK, Op Code=7) n ERROR 
(coo6u4eHne olui/i6km, Op Code=8). 

KoHTponbHan cyMMa 386 npeACTaBnneT 
co6om 16-6MTOBoe AononHeHne ao eAMHMAbi 
cyMMbi AononHeHMM ao eAMHMAbi cneAyiOLAMX 
BenMHMH: noneM aApeca MCTOHHMKa, aApeca 

Meda Ha3HaHeHMn, npoTOKona M3 IP-naKeia, 
MHKancynMpyHDLuero cooOLAeHMe npoTOKona 
nepeaApecaAMM IFMP, m o6la©m AriMHbi 
coo6iAeHMn npoTOKona nepeaApecaAMM IFMP. 
KoHTponbHafl cyMMa 386 Mcnonb3yeTcn 
cucTeMOM AJ"ifl AeneM KOHTponfi olum6ok. 

B 00061.140 hm fix npoTOKona nepeaApecaAMM 
IFMP 3 K 3 eMnnnp nepeAaTHMKa 388 
npeACTaBnneT co6om HOMep 3K3eMnnnpa 
nepeAaTHMKa Ann nMHMM, nonyneHHbiM M3 
npoTOKona 6nM30CTM IFMP. B coo 6 LAeHMnx 
npoTOKona nepeaApecaAMM IFMP none 390 
sraeMnnnpa paBHoro no nonoxeHMio 
n peACT a BJi eT to, hto, KaK npeACTaBnneTcn b 
nepeAaTHMKe, nBnneTcn TeKyLAMM HOMepoM 
3K3eMnnnpa paBHoro no nono>KeHMio Ann nnHMM 
CBFI3M, KaK 3TO onpeAeneHO M3 npoTOKona 
6nM30CTM IFMP. 

none 392 HOMepa nocneAOBaTenbHOCTM 
no3BonneT CMCTeMHOMy y3ny, npMHMMaioLAeMy 
cooOLABHMe npoTOKona nepeaApecaAMM IFMP, 
o6pa6aTbiBaTb coo6labhmfi npoTOKona 
nepeaApecapMM IFMP no nopnAKy. HoMep 
nocneAOBaTenbHOCTM 392 nonynaeT 

npMpaLABHMe Ha eAMHMAy, no MOAynio 2 32 , Ha 
Ka>KAoe cooOLAeHMe npoTOKona nepeaApecaAMM 
IFMP, nepeAaBaeMoe no nMHMM cbfi3m. 
npoTOKon 6nM30CTM IFMP ycTaHaBnMBaeT 
HOMep nocneAOBaTenbHOCTM b Hynb npM 
yCTaHOBKe nMHMM CBF13M B MCXOAHOe COCTOFIHMe. 

none 316 Tena coo6lashmfi coasp>kmt 
nepeneHb OAHoro nM 6onee sneMeHTOB 
coo6labhmfi npoTOKona nepeaApecaAMM IFMP. 
Bee eneMeHTbi cooOiAeHMn b nepeHHe MMeiOT 
oamh m tot >Ke TMn coo6uj,eHMn, TaK KaK none 
384 "Op Code" npMMeHMMO ko BceMy 
coo6LAeHMK3 npoTOKona nepeaApecaAMM IFMP. 
HMcno sneMeHTOB cooOLAeHMn, BKnKDHeHHbix b 
oamh naKeT, He A°n>KHO npMBOAMTb k TOMy, hto 
cyMMapHbiM pa3Mep cooOlabhmb npoTOKona 
nepeaApecaAMM IFMP npeBbicMT MaKCMManbHbiM 
pa3Mep nepeAaBaeMoro 6noKa (MTU) Ann 
AaHHOM nMHMM nepeAaHM AaHHbix. Ann 
coo6LAeHMM "AMana30H MeTOK" m "OLiiM6Ka" 
npoTOKona nepeaApecaAMM IFMP Mcnonb3yeTcn 
oamh oneMeHT cooOLAeHMn. 

Ha 0Mr.9b npeACTaBneHa o6o6LAeHHan 
AMarpaMMa, MnniocTpMpy toucan pa6oTy 

CMCTeMHoro y3na nocne npMewa coo6LAeHMn 
npoTOKona nepeaApecaAMM IFMP llocne 
3anycKa CMCTeMHbiM y3en Ha 3Tane 400 
npMHMMaeT naKeT, MHKancynMpyioLAMM 

coo6LAeHMe npoTOKona nepeaApecaAMM IFMP. 
Ha 3Tane 402 CMCTeMHbiM y3en npoBepneT, 
AOCTMTHyTa nM npoTOKonoM 6nM30CTM IFMP 


CMHXpOHM3aAMFI COCTOBHMM Ann nMHMM CBF13M. 
EcnM CMHXpOHM3aAMn COCTOnHMM He AOCTMTHyTa, 
CMCTeMHbiM y3en OT6pacbiBaeT naKeT, 
MHKancynMpyhDLAMM npMHnToe coo6LAeHMe 
npoTOKona nepeaApecaAMM IFMP (noKa3aHO 
5 3TanoM 404). EcnM CMHxpoHM33AMn cocTonHMM 
AocTMTHyTa, to CMCTeMHbiM y3en Ha 3Tane 406 
npoBepneT IP-aApec MCTOHHMKa, 3K3eMnnnp 
nepeAaTHMKa 388 m 3K3eMnnnp paBHoro no 
nono>KeHMK) 390 Ann naKeTa coo6LAeHMn 
1Q npoTOKona nepeaApecaAMM IFMP. EcnM 

CMCTeMHbiM y3en Ha 3Tane 408 onpeAenMT, hto 
nonn OKseMnnnpa nepeAaTHMKa 388 m IP-aApeca 
MCTOHHMKa BXOAnLU,ero cooOLAeHMn npoTOKona 
nepeaApecaAMM IFMP He coBnaAaiOT co 
SHaneHMnMM, 3anoMHeHHbiMM b onepaAMM 

o6HOBneHMn BepMcjDMKaTopa paBHoro no 

nonox<eHMio npoTOKona 6nM30CTM IFMP Ann 
nopTa, Ha kotopom npMHBTO BXOAnLAee 
coo6LAeHMe npoTOKona nepeaApecaAMM IFMP, 
to CMCTeMHbiM y3en OT6pacbiBaeT naKeT 
BXOAnLAero cooOLAeHMn npoTOKona 
20 nepeaApecaAMM IFMP (3Tan 404). EcnM Ha 

3Tane 408 o6Hapy>KeHO J hto yKa3aHHbie 
3HaneHMn coBnaAaiOT, to CMCTeMHbiM ysen Ha 
3Tane 410 onpeAenneT, coBnaAaeT nM none 390 
3K3eMnnnpa paBHoro no nono>KeHMio c TeKyLAMM 
3HaneHMeM Ann 3K3eMnnnpa nepeAaTHMKa 

25 npoTOKona 6nM30CTM IFMP. EcnM Ha 3Tane 408 
onpeAeneHO, hto yKa3aHHbie 3HaneHMn He 

coBnaAaiOT, to CMCTeMHbiM y3en OT6pacbiBaeT 
naKeT (3Tan 404). OAHaKO ecnM Ha 3Tane 408 
onpeAeneHO, hto stm 3HaneHMn coBnaAaiOT, to 
3Q CMCTeMHbiM y3en npoAonxaeT (412) 
o6pa6aTbiBaTb npuHfiToe coo6LAeHne npoTOKona 
nepeaApecaAMM IFMP b cooTBeTCTBMM c TeM, 
KaK 3TO HeoOxoAMMO. 

KaK onMcaHO Bbnue, coo6LAeHMe npoTOKona 
nepeaApecaAMM IFMP MO>KeT npeACTaBnnTb 
35 co6om cooOLAeHMe REDIRECT nepeaApecaAMn, 
KOTopoe Mcnonb3yeTcn Ann noAaHM KOMaHAbi 
coceAHeMy y3ny npMCBOMTb OAHy MnM 6onee 
MeTOK naKeTaM, npMHaAne>KaiAMM OAHOMy MnM 
HecKonbKMM KOHKpeTHbiM noTOKaM, npMHeM Ann 
Ka>KAoro b TeneHMe onpeAeneHHoro BpeMeHM . 
40 CMCTeMHbiM y3en, npMHBBLUMM coo6LAeHMe 

REDIRECT, ot y3na HMCXOAniu,eM nMHMM, 
npMHMMaeT pemeHMe, cneAyeT nM npMHnTb 
3anpoc nepeaApecaAMM, nonyneHHbiM b 
coo6LAeHMM REDIRECT, m ocyLAecTBnnTb 
nepeaApecaAMio noTOKa. Coo6LAeHMe 
45 REDIRECT He noATBep>KAaeTcn oObiHHbiM 

cnocoOoM. BMecTO 3Toro peanbHan 
nepeaApecaAMn naKeTOB c npMCBoeHHbiMM 
MeTKaMM Ann KOHKpeTHbix noTOKOB yKa3biBaeT, 
hto CMCTeMHbiM y3en npMHnn 3anpoc 
5Q nepeaApecaAMM, coAepxa lam m cn b coo6uj,eHMM 
REDIRECT. Ka>KAbiM sneMeHT coo6LAeHMn 
REDIRECT b Tene cooOLAeHMn 394 coo6LAeHMn 
REDIRECT MMeeT CTpyKTypy, noKa3aHHyio Ha 
cjDMr.9c. DneMeHT 420 cooOLAeHMn REDIRECT 
BKnioHaeT b ce6n (b nopnAKe ot CTapmero 6MTa 
55 k MnaALneMy) cneAytOLAMe nonn: 8-6MTOBoe 

none 422 TMna noTOKa, 8-6MTOBoe none 424 
AAMHbi MAeHTM0MKaTopa noTOKa, 16-6MTOBoe 
none 426 BpeMeHM >KM3HM b cocTaBe nepBoro 
32-6nTOBoro cnoBa; 32-6nTOBoe none 428 MeTKM 
b KanecTBe BToporo 32-6MTOBoro cnoBa; 
60 MAeHTMCjDMKaTOp nOTOKa 430, KOTOpbIM 
npeACTaBnneT co6om none M3 A^noro KpaTHoro 
32-6MTOBbix cnoB. none 422 TMna noTOKa 
onpeAenneT TMn noTOKa MAeHTMcfiMKaTopa 
noTOKa, coAep>KaLAerocn b none 430 
MAeHTMcjDMKaTopa noTOKa, a none 424 AAMHbi 
MAeHTMcjsMKaTopa noTOKa onpeAenneT AnMHy 
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nonn 430 MfleHTMcjDMKaTopa noTOKa b L^enbix 
KpaTHbix 32-6wTOBoro cnoBa. none 425 BpeMeHM 
>km 3hh onpeAenneT AJiMTenbHOCTb BpeMeHM (b 
ceKyHAax), b TeneHMe kotopom AeMCTByeT 
nepeaflpecai4Mfl. KaK onMcaHO b o6i_AeM BMAe 
BbiLue, nocne MCTeneHMn MHTepBana BpeMeHM, 
onpefleneHHoro b none 426 BpeMeHM >KM3HM, 
CBn3b Me>Kfly MAeHTMCpMKaTOpOM nOTOKa M 

MeTKOM OTMeHseTcn. none 428 MeTKM coAep>KMT 
MeTKy Ann KOHKpeTHoro noTOKa, c(DopMaT 
KOTOPOM 3aBMCMT OT TMna CjDM3MHeCKOM nMHMM 

CBn3M : no kotopom nepecbinaeicn cooGmeHMe 
npoTOKona nepeaApecaAMM IFMP. none 430 
MA©HTMC(DMKaTOpa nOTOKa MAeHTMC]DMI4MpyeT 
noTOK, c KOTopbiM CBn3aHa KOHKpeTHan MeTKa b 
none 428 MeTKM. 

B oneMeHTax coo^LAeHMn npoTOKona 
nepeaApecapMM IFMP TMn 0 noTOKa MMeeT none 
"TMn noTOKa"= 0 m none "AnMHa 
MAeHTMcjDMKaTopa noTOKa'-O; TMn 1 noTOKa 
MMeeT none "TMn noTOKa 1 - 1 m none "AnMHa 
MAeHTMcjDMKaTopa noTOKa'-4; TMn 2 noTOKa 
MMeeT none "TMn noTOKa"=2 m none "AnMHa 
MfleHTncjDMKaTopa noTOKa"=3. 

06i_Aan o6pa6oTKa coo6i_AeHMM 
nepeaApecai4MM y3naMM nepeAQTHMKa n paBHoro 
no nono>KeHMfo b nMHMM CBn3M 6yp,ej A©TanbHO 
onMcaHa BbiLue. KpoMe Toro, ApyrMe 
ocoOeHHOCTM oneMeHTOB cooSLAeHMn 
REDIRECT BKnfOHafOT ynpaBneHMe MeTKaMM m 
KOHT ponb olumOok. EcnM MeTKa b none 428 
MeTOK aneMeHTa 420 coo6LU,eHMn REDIRECT 
HaxoAMTcn BHe Anana30Ha, KOTopbiM MoxeT 
o6pa6aTbiBaTbcn b cooTBeTCTBy^meM nMHMM 
CBn3M, to cooGmeHMe LABEL RANGE 
("AMana30H MeTKM") MO>KeT 6biTb HanpaBneHO k 
nepeAaTHMKy aneMeHTa cooGmeHMn REDIRECT. 
3to cooOLAeHMe MHc^opMMpyeT nepeAaTHMK o 
AMana30He MeTOK, KOTopbiM MO>KeT ObiTb 
Mcnonb30BaH npM nepeAane no nMHMM cba3m. 
EcnM CMCTeMHbiM y3en npMHMMaeT aneMeHT 
coo6ineHMn REDIRECT, onpeAennioLAMM noTOK 
KaK yx<e nepeaApecoBaHHbiM, to CMCTeMHbiM 
y3en npoBepneT none MeTKM b npMHnTOM 
cooGmeHMM REDIRECT b cpaBHeHMM c MeTKOM, 
3anoMHeHHoPi Ann nepeaApecoBaHHoro noTOKa. 
EcnM MeTKM coBnaAaioT, to CMCTeMHbiM yaen 
cOpacbiBaeT BpeMn >km3hm nepeaApecoBaHHoro 
noTOKa Ha 3HaneHMe, coAep>Kai_Aeecn b none 
"BpeMn >km3hm" 426 npMHnToro aneMeHTa 
cooOmeHMn REDIRECT. EcnM MeTKM He 
coBnaAaHDT, to CMCTeMHbiM y3en MmopMpyeT 
npMHnTbiM aneMeHT cooOLAeHMn, m noTOK 
B03BpaiAaeTca b cocTonHMe, ycTaHOBneHHoe no 
yMonnaHMK). EcnM CMCTeMHbiM yaen 
o6Hapy>KMBaeT KaKyio-nM6o OLUMSKy b nioGoM M3 
nonePi aneMeHTa coo6LU,eHMn REDIRECT, to 
A aHHbiM KOHKpeTHbiM aneMeHT cooOLAeHMn 
REDIRECT OTOpacbiBaeTcn. OAHaKO nfoObie 
ApyrMe He coAep>KaLAMe oljjmOok aneMeHTbi 
cooOmeHMn REDIRECT, KOTopbie MoryT ObiTb b 
tom >Ke caMOM Tene coo6i_AeHMn nepeaApecaAMM 
npoTOKona IFMP, He OT^pacbiBaioTcn m He 
noABepraioTcn M3MeHeHMnM KaKMM-nM6o 
o6pa30M. CMCTeMHbiM y3en OTBenaeT 
coo6LneHMeM ERROR coceAHeMy y3ny, KOTopbiM 
nepeAan aneMeHT coo6i_AeHMn REDIRECT, ecnM 
Ann AaHHoro CMCTeMHoro y3na He noHnTHa 
BepcMfl npoTOKona IFMP b npMHnTOM 
cooOLAeHMM npoTOKona IFMP. TaKMM o0pa3OM, 
ecnM Ann CMCTeMHoro y3na He noHnTeH TMn 
noTOKa b KaKOM-nM6o mx aneMeHTOB coo6i_AeHMn 
REDIRECT b npMHJRTOM cooGlabhmm npoTOKona 
IFMP, to CMCTeMHbiM y3en nepeAaeT cooSmeHne 
ERROR Ann Ka>KAoro TMna noTOKa, KOTopbiM eMy 


He noHHTeH, coceAHeMy y3ny, KOTopbiM nepeAan 
yKaaaHHbiM KOHKpeTHbiM aneMeHT coo6i_AeHMn 
REDIRECT. 

KaK noncHeHO BbiLue, coo6i_AeHMe npoTOKona 
nepeaApecaAMM IFMP Mox<eT 6biTb coo6i_AeHi/ieM 
5 RECLAIM (BOCCTaHOBneHMe), KOTopoe 
Mcnonb3yeTCfi Ann yKa3aHMn coceAHeMy yany Ha 
HeoOxoAMMoeTb ocboGokabhmfi OAHoro MnM 

HeCKOnbKMX nOTOKOB OT CB33aHHblX C HMMM 
MeTOK, C KOTOpbIMM OHM B AaHHbiM MOMeHT 
1Q CBn3aHbi, m ocBoOoAMTb MeTKM Ann noBTopHoro 
mx Mcnonb30BaHMn. CMCTeMHbiM y3en, 
npMHMMaicLAMM aneMeHT coo0uj,eHMn RECLAIM 
ot y3na b HMCxoAnm®^ nMHMM, ocBo6o>KAaeT 
MeTKy m nepeAaeT y3ny b HMexoAnmeM nMHMM 
aneMeHT coo6i_AeHMn RECLAIM ACK 

(noATBep>KAeHMe BoccTaHOBneHMn) b KanecTBe 
cjDopManbHoro noATBep>KABHMn npneMa 
cooOLneHMn RECLAIM. Ka>KAbiM aneMeHT 
cooOmeHMn RECLAIM b Tene coo6i_AeHMn 394 
MMeeT CTpyKTypy, noKa3aHHyio Ha cj3Mr.9d. 
OneMeHT 432 cooOLAeHMn RECLAIM (b nopnAKe 
20 ot CTapLiiero OMTa k MnaALueMy) coa®P>kmt 

cneAy*OLAMe nonn: 8-6MTOBoe none 434 TMna 
noTOKa, 8-6MTOBoe none 436 AnMHbi 
MASHTMCjDMKaTOpa nOTOKa M 16-6MTOBOe 
pe3epBHoe none 438 b cocTaBe nepBoro 
32-6>MTOBoro cnoBa; 32-6MTOBoe none 440 MeTKM 
25 b KanecTBe BToporo 32-6MTOBoro cnoBa; m 

MAeHTMCjDMKaTop noTOKa 442, npeACTaBnniOLAMM 
co6om none b Aenoe KpaTHoe 32-6MTOBoro 
cnoBa. none 434 TMna noTOKa onpeAenneT TMn 
noTOKa MAeHTMcjDMKaTopa noTOKa, 

3Q coAep>KaLAerocn b none 442 MAeHTMcjDMKaTopa 
noTOKa, a none 436 AnMHbi MASHTMcjDMKaTopa 
noTOKa onpeAenneT AnMHy nonn 442 
MASHTMc|3MKaTopa noTOKa b Aenbix KpaTHbix 
32-6MTOBoro cnoBa. B paccMaTpMBaeMOM 
BapMaHTe ocyi_A©CTBneHMn pe3epBHoe none 438 
35 He Mcnonb3yeTcn m ycTaHOBneHO Ha Hynb 

CMCTeMHbiM y3noM, nepeAaHDLAMM aneMeHT 
coo6i_AOHMn RECLAIM, m MmopMpyeTcn 
CMCTeMHbiM y3noM, npMHMMaicLAMM aneMeHT 
coo6LAeHMn RECLAIM, none 440 MeTKM 
coAep>KMT MeTKy, KOTopyio cneAyeT ocBo6oAMTb. 
40 none 442 MASHTMCj^MKaTopa noTOKa 
MASHTMCjdM AMpyeT noTOK, OTHOCMTenbHO 
KOToporo onpeAeneHHan MeTKa, yKa3aHHan b 
none 440 MeTKM, Aon>KHa 6biTb ocBo6o>KAeHa. 
Ka>KAbiM aneMeHT cooOLAeHMn RECLAIM 
npMMeHneTcn k OAHOMy noTOKy m oahom MeTKe. 
45 nocne Toro KaK CMCTeMHbiM y3en npMMeT 

aneMeHT cooSLAeHMn RECLAIM, yAanMT M3 
nOTOKa MeTKy, BOSBpaTMT nOTOK B COCTOnHMe 
nepecbinKM, ycTaHaBnMBaeMoe no yMonnaHMio, m 
ocbo6oamt MeTKy, CMCTeMHbiM y3en AonxeH 
5Q ccjDopMMpoBaTb aneMeHT cqo6i_a©hmb RECLAIM 

ACK (noATBep>KA©HMe BoccTaHOBneHMn). 
SneMeHTbi cooOLAeHMn RECLAIM ACK MoryT 
rpynnMpoBaTbcn BMecTe b oaho MnM HecKonbKO 
cooOLAeHMM RECLAIM ACK m B03BpaLAaTbcn k 
nepeAaTHMKy b KanecTBe no at Bep>KA©HMn 
55 3aBepujeHnn onepaAMM BoccTaHOBneHMn. 

flononHMTenbHbiMM ocoSeHHOCTnMM 
aneMeHTa cooGLAeHMn RECLAIM nBnniOTcn 
ynpaBneHMe MeTKOM m KOHTponb oljjm6ok. EcnM 
CMCTeMHbiM y3en npMHnn aneMeHT coo6i_a©hmb 
RECLAIM, onpeAenniOLAMM HeM3BecTHbiM noTOK, 
60 to CMCTeMHbiM y3en B03BpamaeT aneMeHT 

cooOLAeHMn RECLAIM ACK c TeMM >Ke nonnMM 
MeTKM 440 m MAeHTMcjDMKaTopa noTOKa 442 k 
nepeAaTHMKy aneMeHTa coo6LAeHMn RECLAIM. 
EcnM CMCTeMHbiM yaen npMHnn aneMeHT 
coo6i_AeHMn RECLAIM, KOTopbiM yKa3biBaeT Ha 
M3BeCTHblM noTOK C MeTKOM B none 440 MeTKM, 
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KOTOpafl B flaHHbIM MOMeHT He CB33aHa c 
flaHHbiM noTOKOM, to cucTeMHbm y3en 
OTCOeflMH^eT ASHHblM nOTOK OT MeTKH M 
BoaBpaLJ^aeT noTOK b cocTonHMe nepecbinKM, 
ycTaHOBneHHoe no yMonnaHMio, a TaioKe 
cjoopMMpyeT aneMeHT cooGAeHMn RECLAIM 
ACK, coAepwaAHM AeMCTBMTenbHyio MeTKy, c 
KOTopoM noTOK 6bin paHee CBn3aH, nepeAaTHMKy 
aneMeHTa cooGASHMn RECLAIM. EcnM 
cucTeMHbiM y3en o6Hapy>KMBaeT oi_UM6Ky b 
KaKOM-nuGo M3 noneM aneMeHTa coo6ASHMn 
RECLAIM, AaHHbiPi KOHKpeTHbiM aneMeHT 
cooGASHMn RECLAIM, coAep>KaLAMM OLUMGKy, 
oTGpacbiBaeTcn. OAHaxo nioGbie APyrne, He 
coAep>KaLAne oljjmGok aneMeHTbi cooGashmb 
RECLAIM, KOTopbie MoryT GbiTb b tom xe caMOM 
Tene cooGASHMn BoccTaHOBneHMn npoTOKona 
IFMP, He OTGpacbiBaioTcn m He noABepraioTcn 
M3MeHeHMBM KaKMM-nMGo 0Gpa30M. CMCTeMHbIM 
y3en OTBenaeT cooGashmbm ERROR 
coceAHeMy y3ny, KOTopbiM nepeAan aneMeHT 
cooGASHMn RECLAIM, ecnM Ann ashhoto 
CMdeMHoro y3Jia He noHnTHa BepcMn npoTOKona 
IFMP b npMHfiTOM coo6ashmm npoTOKona IFMP. 
TaKMM o6pa3QM, ecnM An n cucieMHoro y3Jia He 
noHfiTeH Tun noTOKa b KaKOM-nnSo M3 aneMeHTOB 
cooGASHMn RECLAIM b npMHnTOM cooGashmm 
npoTOKona IFMP, to CMCTeMHbIM y3en nepeAaeT 
cooGASHMe ERROR Ann Ka>KAoro TMna noTOKa, 
KOTopbiM eMy He noHnTeH, coceAHeMy y3Jiy, 
KOTopbiM nepeAan yKa3aHHbiM KOHKpeTHbiM 
aneMeHT cooGashmh RECLAIM. 

KaK ynoM^HyTO Bbirne, coo6ASHMe 
npoTOKona nepeaApscai^MM IFMP MO>KeT 
npeACTaBnmb coGom cooGiAeHne RECLAIM 
ACK, KOTopoe Mcnonb3yeTcn Ann 
noATBepx<ASHMn ycnewHoro ocBoGox<ASHMn 
oahom Mnki HecKonbKMX ocBo6o>KAaeMbix MeTOK. 
flocne Toro KaK CMCTeMHbIM y3en, npMHnBUJMM 
aneMeHT cooGASHMn RECLAIM ot yana b 
HMCXOA^ meM nnHMM, ocboGoamt MeTKy, aneMeHT 
cooGASHMn RECLAIM ACK nepeAaeTcn k y3ny, 
KOTopbiM nepeAan aneMeHT cooGASHMn 
RECLAIM. EcnM bo3MO>kho, to Ka>KAbiM aneMeHT 
cooGASHMn RECLAIM ACK He cneAyeT 
nepeAaBaTb, noKa He 6yAyT nepeAaHbi Bee 
AaHHbie, HaxoAfliAMecn b onepeAM Ann 
nepeAaHM no hmhmm CBn3M, c Mcnonb30BaHMeM 
MeTKM, onpeAeneHHOM Ana ocBo6o>KAeHMn. 
Ka>KAbiM aneMeHT cooGAeHMn RECLAIM ACK b 
T ene cooGAeHMn 394 MMeeT CTpyKTypy, 
noKa3aHHyio Ha c£Mr.9e. OneMeHT 444 
cooGAeHMn RECLAIM ACK (b nopnAKe ot 
CT apmero GMTa k MnaALiieMy) coasp>kmt 
cneAyK)i_4ne nonn: 8-GMTOBoe none 446 TMna 
noTOKa, 8-6MTOBoe none 448 AnMHbi 
MASHTMCjDMKaTOpa nOTOKa M 16-6MTOBOe 
pe3epBHoe none 450 b cocTaBe nepBoro 
32-6MTOBoro cnoBa; 32-6nTOBoe none 452 MeTKM 
b KanecTBe BToporo 32 -Gmtoboi"o cnoBa; m 
MAeHTMcjDMKaTop noTOKa 454, npeACTaBnnfounuM 
co6om none b ijenoe KpaTHoe 32 -Gmtoboi-o 
cnoBa. none 446 TMna noTOKa onpeAsnneT TMn 
noTOKa MAeHTM0MKaTopa noTOKa, 

co as p>Ka a e rocn b none 454 MASHTMcjDMKaTopa 
noTOKa, a none 448 AnnHbi MASHTMcjDMKaTopa 
noTOKa onpeAenneT AnMHy nonn 454 
MASHTMcjDMKaTopa noTOKa b uenbix KpaTHbix 
32-GMTOBoro cnoBa. B paccMaTpMBaeMOM 
BapMaHTe ocyAecTBneHMn pe3epBHoe none 450 
He Mcnonb3yeTcn m ycTaHOBneHO Ha Hynb 
CMCTeMHbIM y3noM, nepeAaKDUJ,MM aneMeHT 
cooGAeHMn RECLAIM ACK, m MmopMpyeTcn 
CMCTeMHbIM y3noM, npMHMMaioiAMM aneMeHT 
cooGAeHMn RECLAIM ACK. none 452 MeTKM 


COAep>KMT MeTKy, 0CB060>KASHHyi0 ot noTOKa, 
onpeAeneHHoro noneM 454 MAeHTMcjDMKaTopa 
noTOKa. none 454 MASHTMcjDMKaTopa noTOKa 
COAep>KMT MASHTMCjDMKaTOp noTOKa M3 GneMeHTa 
cooGAeHMn RECLAIM, b kotopom Gbino 
5 sanpoLueHO ocBo6o>KAeHMe MeTKM, yKa3aHHOM b 
none 452 MeTKM. 

flononHMTenbHblMM OCOGeHHOCTnMM 

aneMeHTa cooGlashms RECLAIM BBnnioTcn 
ynpaBneHMe MeTKOM m KOHTponb oljjmGok. EcnM 
1Q CMCTeMHbIM y3en npMHnn aneMeHT cooGlashma 
RECLAIM ACK, onpeAsnBiOLAMM noTOK, Ann 
KOToporo He BbiflaBanocb coo6LAeHMe RECLAIM, 
to aneMeHT coo6LASHMn RECLAIM ACK 
MrHopMpyeTcn. EcnM CMCTeMHbIM y3en npMHnn 
aneMeHT coo6LASHMn RECLAIM ACK, KOTopbiM 
yK33biBaeT Ha Apyryio MeTKy, OTnMHaioiAyiocn ot 
M eTKM, nepeflaHHOM b cooGlashmm RECLAIM flnfi 
ASHHoro noTOKa, to CMCTeMHbIM y3en 
oGpaGaTbiBaeT npMHnTbiM aneMeHT cooGLAeHMn 
RECLAIM ACK, KaK ecnM Gbi onepaAMn 
BoccTaHOBneHMn Ann MeTKM, nepeAaHHoPi b 
20 cooGLAeHMM RECLAIM, Gbina ycneniHOM. EcnM 
CMCTeMHbIM y3en o6Hapy>KMBaeT OLUMGKy b 
K aKOM-nMGo M3 noneM aneMeHTa cooGlashmm 
RECLAIM ACK, AaHHbiM KOHKpeTHbiM aneMeHT 
cooGiASHMn RECLAIM ACK, coas p>Ka la m m 
OLUMGK y, OTGpacbiBaeTcn. OAHaKO nioGbie 
25 APyrMe, He coas p>Ka la m e olumGok aneMeHTbi 
cooGiASHMn RECLAIM ACK, KOTopbie MoryT 
GbiTb b tom >Ke caMOM Tene cooGiASHMn 
noATBep>KASHMn BoccTaHOBneHMn npoTOKona 
IFMP, He OT6pacbiBaLOTCfi m He noABepraiOTcn 
30 M3MeHeHMflM KaKMM-nMGO 0Gpa30M. CMCTeMHbIM 
y3en OTBenaeT cooGLASHMeM ERROR 
coceAHeMy y3ny, KOTopbiM nepeAan aneMeHT 
cooGiASHMn RECLAIM ACK c olhmGkom, ecnM 
Ann AaHHoro CMCTeMHoro y3na He noHnTHa 
BepcMn npoTOKona IFMP b npMHnTOM 
35 cooGashmm npoTOKona IFMP. TaKMM o0pa3OM, 
ecnM Ann CMCTeMHoro y3na He noHnTeH TMn 
noTOKa b KaKOM-nMGo M3 aneMeHTOB cooGASHMn 
RECLAIM ACK b npMHnTOM cooGashmm 
npoTOKona IFMP, to CMCTeMHbIM y3en nepeAaeT 
coo6AeHMe ERROR Ann Ka>KAoro TMna noTOKa, 
40 KOTopbiM eMy He noHnTeH, coceAHeMy y3ny, 
KOTopbiM nepeAan yKa3aHHbiM KOHKpeTHbiM 
aneMeHT cooGASHMn RECLAIM ACK. 

KaK onMcaHO Bbiiue, cooGASHMe npoTOKona 
nepeaAPScaAMM IFMP MO>KeT npeACTaBnnTb 
co6om cooGASHMe LABEL RANGE (A^ana30H 
45 MeTOK), KOTopoe Mcnonb3yeTcn b OTBeT Ha 

cooGASHMe REDIRECT (nepeaApecamMn), ecnM 
3anpoujeHHan MeTKa b oahom \ah\a HecKonbKMX 
aneMeHTax cooGashms REDIRECT HaxoAMTcn 
BHe Anana30Ha, KOTopbiM MO>KeT GbiTb 
5Q oGpaGoTaH CMCTeMHbIM y3noM, npMHMMaic a^m 

cooGASHMe nepeaApecaAMM. CooGAeHMe 
LABEL RANGE MHcjoopMMpyeT nepeAaTHMK 
cooGASHMn REDIRECT o Anana30He MeTOK, 
KOTopbiM MO>KeT oGpaGaTbiBaTbcn b ashhom 
nMHMM CBn3M. B cooGashmm LABEL RANGE 
55 Mcnonb3yeTcn oamh aneMeHT cooGASHMn 

AMana30Ha MeTOK. SneMeHT cooGASHMn LABEL 
RANGE b Tene coo6ashmb 394 MMeeT 
CTpyKTypy, npeACTaBneHHyLO Ha c)DMr.9f. 
OneMeHT cooGashmb 456 LABEL RANGE 
coflep>KMT none 458 MMHMManbHOM MeTKM b BMfle 
60 nepBoro 32-GMTOBoro cnoBa m none 460 

MaKCMManbHOM MeTKM b bmas BToporo 
32-6MTOBoro cnoBa. none 458 MMHMManbHOM 
MeTKM m none 460 MaKCMManbHOM MeTKM 
cooTBeTCTBeHHO npeACTaBnnioT co6om 
MMHMM anbHoe m MaKCMManbHoe 3HaneHMe 
MeTKM, KOTopan MO>xeT GbiTb onpeAsneHa b 
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coo^LneHMM npoTOKona nepeaflpecai^MM IFMP b 
KOHK peTHOM AMHMM CBA3M. TOJIbKO 3TM 3HaneHMn 
MeTOK b npeflenax flnana30Ha ot MMHMManbHOM 
MeTKM flO MSKCMMaJIbHOM MeTKM (BKJIKDHMTeJIbHO) 
MoryT 6biTb onpeAeneHbi b coo6i_4eHMM 
npoTOKona nepeaApecapnn IFMP b jimh mm 

CBA3M. 

KaK onucaHO BbiLue, coo^meHne npoTOKona 
nepeaflpecapMM IFMP mq>k©t npeACTaBnnTb 
co6om cooSu^eHne ERROR (oujuSKa), KOTopoe 
MO>KeT nepe,qaBaTbca b OTBeT Ha nioSae 
cooGmeHne npoTOKona nepeaApecaLjMM IFMP. B 
coo^Li^eHMM EROOR McnonbsyeTcn oamh 
aneMeHT coo6LU,eHMfl olamSkm. SneivieHT 
cooGLueHMfl ERROR b rene coo6u4eHMA 394 
mvieeT CTpyKTypy, npeACTaBneHHyio Ha c(DMr.9g. 
SneMeHT 462 coo6LU,eHMB ERROR (b nopnAKe 
ot QTapujero 6ma k MJiaALueMy) coAepxm 
8-6moBoe none 464 KOAa oljjm6km m 24-6moBoe 
none 466 napaMeTpa b bma© 32-6mtoboi-o 
cnoBa. none 464 KOAa olumSkm onpeAenneT, 
KaKOM Tun ollim6km MMen MecTO. CooGmeHMe 
ERROR MO>KeT onpeAennTb oamh napaMeip. 
EcnM CMCTeMHbiM y3en o6Hapy>KMBaeT omnSKy b 
nio6oM M3 noneM b aneMeHTe cooGiijeHMA 
npoTOKona nepeaApecau,MM IFMP, to ashhum 
KOHK peTHbiM sneMeHT coo6iAeHnn c olumGkom 
OTS pacbiBaeTcn m BbiAaeTcn coo6i_4eHMe 
ERROR. Ecnn CMCTeMHbiM y3en He MQ>KeT 
ocyLAecTBMTb o6pa6oTKy mam eMy He noHnTHa 
KOHKpeTHan BepcMn npoTOKona IFMP b 
npMH^TOM coo6uj,©hmm npoTOKona IFMP, to 
CMCT eMHbiM y3en nepeAaeT coo6meHMe ERROR 
c noneM KOAa olum6km 464, yciaHOBneHHbiM b 1 , 
m c noneM 466 napaMeTpa, o6ecneHMBafoi_AMM 
caMyio nocneAHiOK) BepcMio npoTOKona IFMP, 
KOTopyio nepeAaTHMK MoxeT noHnTb MnM 
ocyLAecTBMTb cooTBeTCTByiCLAyio o6pa6oTKy. 
KpoMe Toro, ecnM CMCTeMHOMy y3ny He noHATeH 
TMn noTOKa b KaKOM-nM6o M3 sneMeHTOB 
coo^LAeHMn npoTOKona nepeaApecaAMM IFMP, 
KOTopbiM Bbi3Ban oLUM^Ky, to CMCTeMHbiM ysen 
nepeAaeT coo^LneHMe ERROR c noneM 464 
KOAa olumSkm, ycTaHOBneHHbiM Ha 2, m c noneM 
466 napaMeTpa, yKa3biBafoi_AMM TMn noTOKa, 
KOTOpbIM Bbl3Ban OLJJM6Ky. 

2. nepeAaHa MapKMpoBaHHoro noTOKa no 
amhham nepeflann ATM flaHHbix 

HacTonLAee M3o6peTeHMe ncnonb3yeT nMHMM 
nepeAaHM ATM AaHHbix Ann nepeAaHM 
IP-naKeTOB Me>KAy CMCTeMHbiMM y3naMM. 
naKeTbi, nepeAaBaeMbie no amhmam nepeAaHM 
ATM AaHHbix, npeACTaBnnioT co 6 om noTOKM, 
MapKMpoBaHHbie m MHKancynMpoBaHHbie 
pa3nMHHblM 06pa30M, B 3aBMCMMOCTM ot TMna 
noTOKa, KaK yK33aHO BbiLLie. C Mcnonb3QBaHMeM 
KnaccMcjDMKaAMM noTOKOB HacTonLuee 
M3o6peTeHMe oSecnenMBaeT ocymecTBneHMe 
o6pa6oTKM pa3Hbix TMnoB naKeTOB pa3nMHHbiM 
o6pa30M (MapujpyTM3ai4M5q Ha ypoBHe 2 mam 
KOMM yTapMn Ha ypoBHe 3), b 3aBMCMMOCTM ot 
TM na naKeTa. KpoMe Toro, Ka>KAbiM TMn naKeTa 
Taioxe onpeAenneT MHKancynnpMio, KOTopan 
Aon>KHa Mcnonb30BaTbca nocne nepeaApecau,MM 
AaHHoro TMna naKeTa. B paccMaTpMBaeMOM 
BapMaHTe ocyLAecTBneHMA M3o6peTeHMA 
CMCTeMa Mcnonb3yeT MHKancynnAMM Ann nMHMM 
nepeAan ATM AaHHbix, KaK onMcaHO noAPO^HO 
HM>xe. Pa3yMeeTcn, MHKancynnpMM Arm Ka>KAoro 
TMna noTOKa MoryT 6biTb onpeAeneHbi a nn 
pa3nMHHbix TexHonorMM nMHMM nepeAaHM 
AaHHbix, Ann pa3nMHHbix annapaTHbix cpeACTB 
KOMMyTapMM, KOTopbie MoryT Mcnonb30BaTbcn b 
cooTBeTCTBMM c HacTOALAMM M306peTeHMeM . 

KOHKpeTHbiM noTOK naxeTOB MO>xeT 6biTb 


CBn3aH c KOHKpeTHOM MeTKOM acMHxpoHHoro 
pe>KMMa nepeAaHM (ATM MeTKOM). Ha ct>Mr.10a 
noKa3aH cpopMaT 32-6 mtoboi-o nonn Ann ATM 
MeTOK b paccMaTpMBaeMOM CMCTeMe. KaK 
onMcaHO BbiLLie, MeTKa npeACTaBnneT co6om 
5 MAeHTMcfMKaTop BMpTyanbHoro MapwpyTa m 

MASHTMcj^MKaTop BMpTyanbHoro KaHana 
(VPI/VCI), npMHeM npeAnonaraioTcn 
OAHOHanpaBneHHbie BMpTyanbHbie KaHanbi. B 
nopnAKe ot CTapwero 6MTa k MnaALiieMy none 
1Q 470 ATM MeTKM, noKa3aHHoe Ha c|DMr.10a, 
coAep>KMT 4-6MTOBoe pe3epBHoe none 472, 
12-6MTOBoe none 474 VPI m 16-bMTOBoe none 
476 VCI. B paccMaTpMBaeMOM BapMaHTe 
ocyi_AecTBneHMfl pe3epBHoe none 472 
ycTaHOBneHO Ha Hynb nepeAaioLAMM ceTeBbiM 
ysnoM m MTHopMpyeTcn CMCTeMHbiM y3noM, 
npMHMMaioLAMM ATM MeTKy. flnn nMHMM 
nepeAaHM AaHHbix, KOTopan He noAAap>KMBaeT 
nonHbiM 12-6MTOBbiM VPI, HeMcnonb30BaHHbie 
OMTbi b none 474 VPI npeACTaBnaioT co6om 
CT apLUMe OMTbi nonn 474, ycTaHOBneHHbie Ha 
20 Hynb. AHanorMHHO Arm amhmm nepeAaHM 

AaHHbix, KOTopajR He n o aa® P>k m b aeT nonHbiM 
16-6MTOBbiM VCI, HeMcnonb30BaHHbie 6MTbi b 
none 476 VCI npeACTaBnnioT co6om CTapujMe 
6MTbi nonn 476, ycTaHOBneHHbie Ha Hynb. 

Ann nioObix naKeTOB b noTOKe, KOTopbiM He 
25 nepeaApecoBaH, CMCTeMHbiM y3en Mcnonb3yeT 

MHKancynnpMio IP-naKeTOB, ycTaHOBneHHyio no 
yMonnaHMio. EcnM CMCTeMHbiM y3en npMHMMaeT 
pemeHMe, hto KOHKpeTHbiM TMn naKeTa AonxeH 
6biTb nepeaApecoBaH, to CMCTeMHbiM y3en 
30 Mcnonb3yeT MHKancynnpMio, Bbi6paHHyio 

KOHKpeTHO Arm AaHHoro TMna noTOKa. nocne 
npMeMa noTOKa CMCTeMHbiM y3en M3MeHneT 
MHKancynnpMio, Mcnonb30BaHHyio ah^ 
nepeaApecyeMoro noTOKa, c ycTaHOBneHHOM no 
yMonnaHMio Ha MHyio. BMecTO Mcnonb30BaHMn 
35 Arm IP-naKeTOB MHKancynnpMM, ycTaHOBneHHOM 

no yMonnaHMio b KaHane nepecbinKM, 
ycTaHOBneHHOM no yMonnaHMio, CMCTeMHbiM 
y3en Mcnonb3yeT APyroM TMn MHKancynnpMM b 
3aBMCMMOCTM OT TMna nOTOKa, KOTopbiM 
nepeaApecyeTcn. CneAyeT MMeTb b BMAy, hto 
40 MHKancynMpoBaHHbiM IP-naKeT pe>KMMa ATM 

MO>KeT npeACTaBnnTb coOom IP-naKeT, KOTopbiM 
caM MHKancynMpyeT cooSmeHMe npoTOKona 
IFMP, nepeAaBaeMoe k ot) rnaBHOMy 

KOMnbioTepy/cepBepy/pa6oHeM CTaHUMM, Ha 
KOTopbix BbinonHneTcn KOMnneKT CMCTeMHoro 
45 nporpaMMHoro oOecneneHMn, 0a3OBOMy 

KOMMyTaAMOHHOMy OnoKy mam mnio30BOMy 
6no«y KOMMyTau,MM. 

KaK onMcaHO BbiLue, b bo3mo>khom BapMaHTe 
ocyiAecTBneHMn M3o6peTeHMn onpeAeneHbi TpM 
5Q TMna noTOKOB: TMn 0 noTOKa, TMn 1 noTOKa, 

TMn 2 noTOKa. Tnn 0 noTOKa Mcnonb3yeTcn Ann 
M3MeHeHMn MHKancynnpMM IP-naKeTOB c 
ycTaHOBneHHOM no yMonnaHMio. TMn 1 noTOKa 
Mcnonb3yeTcn Arm naKeTOB, nepeHocniAMX 
AaHHbie Me>KAy npMKnaAHbiMM nporpaMMaMM, 
55 McnonHneMbiMM Ha CTaHAMnx. TMn 2 noTOKa 

Mcnonb3yeTcn Ann naKeTOB, nepeHocniAMX 
AaHHbie Me>KAy CTaHAunMM, 6 e 3 ma® HT i/icjDMKa 141/1 i/i 
npMKnaAHbix 3aAan, KOTopbie MoryT 
BbinonHnTbcn Ha cTaHAMnx. 

B HacTonmeM M3o0peTeHMM MHKancynnpMn, 
60 ycTaHaBnMBaeMan no yMonnaHMio, Ann 

IP-naKeTOB b amhmm nepeAaHM ATM AaHHbix 
npeACTaBnneT coOom MHKancynnpMio, 
onMCbiBaeMyHD npopeAypoM. JlorMnecKoe 
ynpaBneHMe nMHMeM CBn3M/TOHKa cy6ceTeBoro 
noACoeAMHeHMn (LLC/SNAP), KaK noKa3aHO Ha 
cjDMr.lOb. 0Mr.1Ob MnniocTpMpyeT IP-naKeT, 
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MHKancynupoBaHHbiM no yMonnaHMio. B 
ochobhom MHKancynnLjMa no yMonnaHMio 
npeAycMaipuBaeT CHaGxeHMe IP-naKeia 
3aronoBKOM LLC/SNAP, npMHeM IP-naKeT 
HHKancyjinpyeTCfl b cociaBe none3HOM Harpy3KM 
6noKa AaHHbix npoTOKona cy6cnoa cxoammoctm 
Ha ypoBHe ATM aflanrau [mm Tuna 5 (AAL-5 
CPCS-PDU). HHKancynMpoBaHHbiM no 

yMonnaHHK) IP-naKeT 480 coAep>KMT 3aronoBOK 
LLC/SNAP (24-6moBoe none 482 LLC, 3a 
KOTopbiM cneflyeT 8-6MTOBaa nacTb 3aronoBKa 
484 SNAP b nepBOM 32-6mtobom cnoBe, m 
ocTaBUjaaca 32-6MTOBaa nacTb 3aronoBKa 484 
SNAP), IP-naKeT 486 (KOTopbiM MMeeT AnMHy 
L^enoro KpaTHoro 32-6MTOBoro cnoBa), none 488 
3anojiHMTerm m KOHU,eBoe none 490 AAL-5 
CPCS-PDU. none 3anonHMTens 488 MO>KeT 
MMeTb Anuny ot 0 ao 47 OaMTOB, none 
KOHL^eBMKa 490 paBHO 8 6aMTaM (4 32-6MTOBbix 
cnoBa). Bjiok nepeAaHM IP-naKeTa 486, 
ncnonb3yHDLnero MHKancynaLjMio no yMonnaHMio, 
paBeH 1500 OaMTOB. naKeTbi, McnonbsyioLAMe 
MHKancynau,Mio no yMonnaHMio, nepeAaioTca k 
npeABapmenbHO onpeAeneHHOMy VPI/VCI (VPI 
= 0, VCI = 15), KOTopbiM npeACTaBJiaeT co6om 
ycTaHOBneHHbie no yMonnaHMio 

MfleHTHcjDUKaTopbi BHpTyajibHoro MapLupyTa m 
BMpTyanbHoro KaHana Ana cooTBeTCTByioLAeM 
annapaTypbi (T.e. naKeTbi nepeAaioTCfl no 
BMpTyanbHOMy KaHany, ycTaHOBneHHOMy no 
yMonnaHnio). 

Tun 0 noTOKa Mcnonb3yeTca Ana M3MeHeHMa 
HHKancynyuj.HH IP-naKeTOB c ycTaHOBneHHOM no 
yMonnaHMio. Ha c|Dnr.10c noKa3aH 
MHKancynMpoBaHHbiM IP-naKeT 492 TMna 0. 
IP-naKeTbi, Mcnonb3yiOLAMe TMn 0 noTOKa, 
MHKancynnpyioTcn HenocpeACTBeHHo b 
none3HOM Harpy3Ke AAL-5 CPCS-PDU, 6e3 
npuni/icbiBaHHfl 3aronoBKa LLC/SNAP. 
HHKancynupoBaHHbiM IP-naKeT 492 TMna 0 
BKniOHaeT b ce6a IP-naKeT 494 (MMeioiAMM 
AnMHy, paBHyio L^enoiviy KpaTHOMy 32-6nTOBoro 
cnoBa), none 3anonHMTena 498 m none 
XBOCTOBMKa 498 AAL-5 CPCS-PDU. none 
3anonHMTenn 496 MO>KeT 3aHHMaTb ot 0 ao 47 
6aMTOB, a none XBOCTOBi/iKa 498 paBHO 8 6aiTraM 
(neTbipe 32-6nTOBbix cnoBa). BnoK nepeAaHM 
IP-naKeTa 494, Mcnonb3yioLAero MHKancynaAMio 
Tuna 0 noTOKa, paBeH 1500 OaMTOB. naKeTbi, 
npMHaAne>KaLAne k noTOKy, nepeaApecyeMOMy 
M3 ycTaHOBneHHoro no yMonnaHMio 
BMpTyanbHoro KaHana, Mcnonb3yioT 

MHKancynyuj.MK) TMna 0 noTOKa m nepeAaioTca b 
VPI/VCI, onpeAeneHHbie b none MeTKM 
aneMeHTa cooGLueHMn REDIRECT 
(nepeaApecaAMn) npoTOKona IFMP, 
MHKancynMpoBaHHoro b IP-naKeTe 494 (aneivieHT 
cooOLAeHMn REDIRECT, MHKancynMpoBaHHbiM b 
IP- naKeTe 494, nepeAaeTca c MHKancynaAMeM 
Tuna 0 noTOKa). 

HHKancynni^MM, ycTaHOBneHHbie no 
yMonnaHMio m CBa3aHHbie c TMnoM 0 noTOKa, He 
npeAycMaipuBaioT yAaneHMe KaKMX-nM6o noneM 
M3 MHKancynMpyeMoro IP-naKeTa. OAHaKO 
MHKancynni^MM b cooTBeTCTBMM c TunoM 1 noTOKa 
m TMnoM 2 noTOKa CBfl3aHbi c yAaneHMeM 
onpeAeneHHbix nonePi M3 IP-naKeTa. EcnM stm 
nona yAanaioTca, to CMCTeMHbiM y3en, KOTopbiM 
BbiAan cooOLneHMe REDIRECT, 3anoMMHaeT 
yAaneHHbie non?; m CBa3biBaeT 3 tm nona c 
BMpTyanbHbiM ATM KaHanoM, onpeAeneHHbiM b 
ATM MeTKe. CooTBeTCTBeHHO, nonHbiM IP-naKeT 
MO>xeT 6biTb BoccTaHOBneH b MecTe Ha3HaHeHna 
c Mcnonb30BaHMeM BXOAameM ATM MeTKM Ana 
AQCTyna k 3anoMHeHHbiM nonaM. 


Tun 1 noTOKa Mcnonb3yeTca Ana naKeTOB, 
nepeHOc^LAMx AaHHbie Me>KAy npMKnaAHbiMM 
3aAanaMM, BbinonHaeMbiMM Ha CTaHLjMax. Ha 
cjDMr.lOd MnniocTpMpyeTca IP-naKeT, 
MHKancynMpoBaHHbiM B COOTBeTCTBMM C TMnoM 1 
5 noTOKa. IP-naKeTbi, Mcnonb3yioLAMe 

MHKancynnpMio TMna 1 noTOKa, no cyLu,ecTBy 
AeKoivinoHyioTcn m BbiOpaHHbie nacTM 
AeKOMnoHOBaHHbix IP-naKeTOB 
MHKancynMpyraTcn HenocpeACTBeHHo b 
1Q none3HyHD Harpy3«y AAL-5 CPCS-PDU, 0e3 

npMnMCbiBaHMjq 3aronoBKa LLC/SNAP. 
HHKancynMpoBaHHbiM cornacHO TMny 1 noTOKa 
IP-naKeT 500 coAepxMT 16-0MTOBoe none 502 
nonHOM AnMHbi m 16-6MTOBoe none 504 
MAeHTMcjDMKanMM M3 IP-3aronoBKa 

75 AeKoivinoHOBaHHoro IP-naKeTa b KanecTBe 

nepBoro 32-6MTOBoro cnoBa. 3HaneHMe no na 
502 nonHoPi A-nnHbi He M3MeHneTC£, a coxpaHjqeT 
nonHyio Anuny IP-naKeTa ao AeKOMnoHOBKM. 
MHKancynMpoBaHHbiM cornacHO TMny 1 noTOKa 
IP-naKeT 500 Taioxe coa©P>kmt 8-5MTOBoe none 
20 506 cjDnara, 12-0MTOBoe none 508 CMeLU,eHMfl 

cj^parMeHTa m 1 6-6MTOBoe none 510 
KOHTponbHOM cyMMbi M3 IP-3aronoBKa 
AOKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
BToporo 32-6MTOBoro cnoBa. nepeAaBaeMoe 
3HaneHMe nonn 510 KOHTponbHoPi cyMMbi 
25 npeACTaBnneT coOom 3HaneHMe KOHTponbHoPi 

cyMMbi, KOTopoe 6bino 6bi BbiHMcneHO Ana 
nonHoro IP-3aronoBKa, ecnM 6bi none TTL 6bino 
ycTaHOBneHO b Hynb. nons "BepcMa", IHL, TOS, 
TTL, "npoTOKon", "aApec MCTOHHMKa", "aApec 
30 MecTa Ha3HaHeHMn" b IP-3aronoBKe He 

nepeAa^TCfl b bmas nacTM MHKancynMpoBaHHoro 
cornacHO TMny 1 noTOKa IP-naKeTa 500. KpoMe 
Toro, nepBbie neTbipe 6aMTa, HenocpeACTBeHHo 
cneAyraiAMe Ha IP-3aronoBKOM, He nepeAaioTcn 
b bma© nacTM MHKancynMpoBaHHoro cornacHO 
35 TMny 1 noTOKa IP- naKeTa 500. 3tm neTbipe 

nepBbix OaPiTa cooTBeTCTByioT nopTy MCTOHHMKa 
m nopTy MecTa HasHaneHMfl Ana AO^TarpaMM 
npoTOKonoB TCP m UDP b KanecTBe npMMepa. 
nonfi nopTa MCTOHHMKa m nopTa MecTa 
Ha3HaHeHMfl MAeHTMCpMAMpyioT npMKnaAHbie 
40 nporpaMMbi, BbinonHBeMbie Ha CTaHAMnx. KpoMe 

Toro, IP-naKeT 500, MHKancynMposaHHbiPi b 
COOTB eTCTBMM c TMnoM 1 noTOKa, coAep>KMT none 
AaHHbix 512. 3a noneM AaHHbix 512 cneAyeT 
none 3anonHMTena 514 m none KOHueBMKa 516 
AAL-5 CPCS-PDU. none 3anonHMTena 514 
45 MO>KeT MMeTb AnMHy ot 0 ao 47 OaPiTOB, a none 

KOHueBMKa 516 paBHO 8 OaPiTaM (neTbipe 
32-6MTOBbix cnoBa). 

nepeAaBaeMbiPi 6noK IP-naKeTa, 

Mcnonb3yioiAero MHKancynfiAMio cornacHO TMny 1 
5Q noTOKa, coAep>KMT 1484 OaMTa. naKeTbi, 

npMHaAne>KaLAMe k noTOKy, nepeaApecyeMOMy c 
Mcnonb30BaHMeM MHKancynau,MM cornacHO TMny 
1 noTOKa, nepeAaioTC a b VPI/VCI, 

onpeAeneHHbiM b none MeTKM 

cooTBeTCTByK)LU,ero aneMeHTa cooOLAeHMa 
55 nepeaApecaAMM TMna 1 noTOKa, 

MHKancynMpoBaHHoro b AeKOMnoHOBaHHOM 
IP-naKeTe (none "MeTKa" MO>KeT 6biTb 
KOHcjDMrypMpoBaHO b COOTBeTCTBMM c nonnMM 
nopTOB MCTOHHMKa m MecTa Ha3HaneHMfl b 
cooOLAeHM^x npoTOKonoB TCP m UDP). 

60 TMn 2 noTOKa Mcnonb3yeTca Ana naKeTOB, 

nepeHocaLAMX AaHHbie Me>KAy CTaHAMaMM, 6e3 
yneTa npMKnaAHbix 3aAan, BbinonHaeMbix Ha 
CTaHpM?ix. Ha cfiMr.lOe npeACTaBneH IP-naKeT, 
MHKancynMpoBaHHbiM cornacHO TMny 2 noTOKa. 
IP-naKeTbi, Mcnonb3yioLAMe MHKancyn^AMio 
cornacHO TMny 2 noTOKa, AeKOMnoHyioTcn, m 
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Bbi6paHHbie nacTU AeKOMnoHOBaHHoro IP-naKeTa 
MHKancynMpyioTcn HenocpeflCTBeHHO b 
none3Hyio Harpy3Ky AAL-5 CPCS-PDU, 0e3 
npunMCbiBaHUfl 3aronoBKa LLC/SNAP. 
HHKancynupoBaHHbiM cornacHO TMny 2 noTOKa 
IP-naKeT 520 co,qep>KHT 16-0MTOBoe none 522 
nonHOM flnuHbi m 16-0MTOBoe none 524 
MfleHTHcjDHKai 4 HM M3 IP-3aronoBKa 

.qeKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
nepBoro 32-6moBoro cnoBa. 3HaneHMe nonn 
522 nonHOM flnuHbi He M3MeHneTcn, a coxpaHneT 
nonHyio AnMHy IP-naKeia flo AeKOMnoHOBKM. 
HHKancynupoBaHHbiM cornacHO Tuny 2 noTOKa 
IP-naKeT 520 Taioxe coflep>KMT 8-0MTOBoe none 
526 cpnara, 12-0MTOBoe none 528 CMeu^eHMfi 
cjoparMeHTa m 1 6-0MTOBoe none 530 
KOHTponbHOM cyMMbi M3 IP-3aronoBKa 
fleKOMnoHOBaHHoro IP-naKeTa b KanecTBe 
BToporo 32-6MTOBoro cnoBa. nepe^aBaeMoe 
3HaneHMe nonn 530 KOHTponbHOM cyMMbi 
npeflCTaBn^eT coOom 3HaneHMe KOHTponbHOM 
cyMMbi, KOTopoe Obino Obi BbNMcneHO Ann 
nonHoro IP-3aronoBKa, ecnM Obi none TTL Obino 
ycTaHOBneHO b Hynb. nonn "BepcMn", IHL, TOS, 
TTL, "npoTOKon", "aflpec MCTOHHMKa", "aApec 
MecTa Ha3HaHeHMfl" b IP-3aronoBKe He 
nepeAaioTcn b bmas nacTM MHKancynMpoBaHHoro 
cornacHO TMny 2 noTOKa IP- naKeTa 520. B 
OTnMHMe ot MHKancynni_|MM cornacHO TMny 1 
noTOKa, nepBbie neTbipe OaMTa, 
HenocpeACTBeHHO cneAyioiAMe Ha 

IP-3aronoBKOM, nepeAaioTcn b bma© nacTM 
MHKancynupoBaHHoro cornacHO TMny 2 noTOKa 
IP- naKeTa 520. KpoMe Toro, IP-naKeT 520, 
MHKancyniipOBaHHblM B COOTBeTCTBM m c Ti/inoM 2 
noTOKa, coAep>KMT none AaHHbix 532. 3a noneM 
AaHHbix 532 cneAyeT none 3a non hm ren n 534 m 
none KOHLjeBMKa 536 AAL-5 CPCS-PDU. none 
3anonHMTenn 534 MO>KeT MMeTb AnMHy ot 0 ao 
47 OaCiTOB, a none KOHL^eBMKa 536 paBHO 8 
OaMTaM (neTbipe 32 -Omtobnx cnoBa). 
nepeAaBaeMbiM OnoK IP-naKeTa, 

McnonbsyHDLAero MHKancynnpMio cornacHO TMny 2 
noTOKa, coa&P>kmt 1484 OaMTa. naKeTbi, 
npMHaAne^au^Me k noTOKy, nepeaApecyeMOMy c 
Mcnonb3GBaHMeM MHKancynnpMM cornacHO TMny 
2 noTOKa, nepeAafOTcn b VPI/VCI, 
onpeAeneHHbiM b none MeTKM 

cooTBeTCTByioiAero oneMeHTa cooOmeHMn 
nepeaApecauMM TMna 2 noTOKa, 

MHKancynMpoBaHHoro b ASKOMnoHOBaHHOM 
IP-naKeTe. 

flnn MHKancynnuiMM cornacHO TMny 0 noTOKa, 
TMny 1 noTOKa m TMny 2 noTOKa CMCTeMHbiM 
y3en, npMHMMaioiAMM coo6LAeHMe 

nepeaApecaL^MM, nepeAaHHoe y3noM 

HMCXOAflLAeM nMHMM, 3anoMMHaeT yAaneHHbie 
nonn m CBnsbiBaeT stm no nn c BMpTyanbHbiM 
KaHanoM ATM nyTeM ATM MeTKM, oOecneHMBan 
K3LiiMpoBaHHyio MHcjDopMapMio AOCTyna Ann 
nepeaApecoBaHHbix naKeTOB, KaK onMcaHO 
BblLUe. 

B. npoTOKon GSMP 

CMCTeMHoe nporpaMMHoe oOecneneHMe 
Taioxe Mcnonb3yeT npoTOKon GSMP Ana 
ycTaHOBneHMn CBn3M no ATM nMHMM nepeAaHM 
AaHHbix Me»<Ay KOHTponnepoM KOMMyTapMM m 
annapaTHbiMM cpeACTBaMM ATM KOMMyTauMM 
0a3OBoro KOMMyiaAMOHHoro OnoKa CMCTeMbi, 
TeM caMbiM oOecneHMBan KOMMyTau,Mio Ha 
ypoBHe 2, ecnM sto bo3mo>kho, m 
M apujpyTM3aLi l Mfo cornacHO npoTOKony IP Ha 
ypoBHe 3, ecnM sto hcoOxoammo. B nacTHOCTM, 
npoTOKon GSMP npeACTaBnneT co6om 
yHMBepcanbHbiM acMMMeTpMHHbiM npoTOKon Ann 


ynpaBneHMn ATM KOMMyTaTopoM m peanM3yeTcn 
b BMpTyanbHOM KaHane, ycTaHOBneHHOM npM 
MHMpManM3ai4MM b nMHMM nepeAaHM ATM 
AaHHbix Me>KAy KOHTponnepoM KOMMyTai^MM m 
ATM KOMMyTaTopoM. Oamh KOHTponnep 
5 KOMMyTai^MM MO>KeT MCnonb3DBaTb MHO>KeCTBO 

KOHKpeTM3au,MM npoTOKona GSMP no 

OTAenbHbiM BMpTyanbHbiM KaHanaM Ann 
ynpaBneHMB MHO>KecTBOM ATM KOMMyTaTopoB. 
npoTOKon GSMP Taioxe BKnioHaeT b ce6n 
1Q npOTOKOn 6nM30CTM GSMP, KOTOpbIM 

Mcnonb3yeTcn Ann CMHxpoHM3au,MM cocTonHMM b 
nMHMM nepeAaHM ATM AaHHbix Me>KAy 
KOHTponnepoM KOMMyTau,MM m ATM 

KOMMyTaTopoM, An n onpeAeneHMn 
MAeHTMcjDMKaAMM y3na Ha ApyroM KOHL^e nMHMM 
CBB3M m Ann onpeAeneHMn M3MeHeHMn b 
MfleHTMc|DMKai4MM 3Toro y3na. 

npoTOKon GSMP no3BonneT KOHTponnepy 
KOMMyTauMM ycTaHaBnMBaTb m OTMeHnTb 
coeAMHeHMn nepe3 ATM KOMMyTaTop, 
AoOaBnnTb m MCKnionaTb oneMeHTbi b 
20 COeAMHeHMM OT OflHOM TOHKM K MHO>KeCTBy TOHeK, 

ynpaBnnTb nopTaMM KOMMyTaTopa, 
3anpaujMBaTb MHcjDopMapMio KOH0MrypMpoBaHMn 
M CTaTMCTMHeCKMe ASHHbie. npoTOKon GSMP 
Taioxe no3BonneT ATM KOMMyTaTopy 
MHCjDOpMMpOBaTb KOHTponnep KOMMyTai^MM o 
25 TaKMX COObITMfIX, KaK OTK33 B nMHMM CBn3M. 

KaK ynoMnHyTO Bbime, npoTOKon GSMP 
npeACTaBnneT coOom npoTOKon TMna 
"BeflymMM-noAHMHeHHbiM". KOHTponnep 
KOMMyTai^MM BbiAaeT cooOmeHMn 3anpoca Ha 
3Q KOMMyTaTop. Ka>KAoe cooOiAeHMe 3anpoca 

noKa3biBaeT, TpeOyeicn nn OTBeT ot 
KOMM yTaTopa, m coaop>kmt MAeHTMC^MKaTOp 
onepai^MM Ann oOecneneHMn Toro, HToObi OTBeT 
Obin CBn3aH c KOHKpeTHbiM 3anpocoM. 
KOMMyTaTop OTBenaeT OTBeTHbiMM 

35 cooOmeHMflMM, yKa3biBaHDLAMMM ycnex mam 

Heycnex onepapMM. B paccMaTpMBaeMOM 
BapMaHTe ocyiAOCTBneHMn npoTOKon GSMP 
npeAycMaTpMBaeT nnTb KnaccoB coo0LU,eHMM: 
"ynpaBneHMe coeAMHeHMeM", "ynpaBneHMe 
nopTOM", "CTaTMCTMKa", "KOH^MrypMpoBaHMe", 
40 "coObiTMe". 3a MocnfoneHMeM Knacca cooOiAeHMM 

"coObiTMe", ocTanbHbie neTbipe Knacca 
npeACTaBnnioT coOom Knaccbi cooOLAeHMM TMna 
"3anpoc-OTBeT", npMHeM Ka>KAbiM MMeeT cjDopMaT 
Ann cooOmeHMn 3anpoca m 0opMaT Ann OTBeTa 
npM ycneujHOM onepai4MM. EcnM TonbKO He 
45 yKasaHO MHoe, cooOLneHMe OTBeTa npM 

HeycnenjHOM onepapMM nBnneTcn TeM >Ke 
caMbiM, hto m cooOiAeHMe 3anpoca, KOTopoe 
oOycnoBMno gtot Heycnex, 3a MotmoHeHMeM 
Toro, hto none "koa" yKa3biBaeT xapaKTep 
5Q TaKoro Heycnexa onepai^MM. noMMMO neTbipex 

KnaccoB cooOmeHMM TMna "3anpoc-OTBeT", 
npoTOKon GSMP BKnhonaeT Knacc cooOmeHMM 
"coObiTMe", KOTopbiM nosBonneT KOMMyTaTopy 
reHepMpoBaTb acMHxpoHHbie cooOineHMn 
"coObiTMe" Ann MHcjDopMMpoBaHMn KOHTponnepa 
55 KOMMyTaAMM O0 aCMHXpOHHbIX coObiTMnx. 

nocKonbKy cooOLAeHMn "coObiTMe" He 
noATBep>KAawTcn npM npneMe KOHTponnepoM 
KOMMyTaUjMM, C 006 LU,eHMn "coObiTMe" MMeiOT 

oamh cpopMaT. B paccMaTpMBaeMOM BapMaHTe 
ocyiAecTBneHMn MMeeTcn MHO>KecTBO 
60 pa3nMHHblX TMnOB COO0U4@HMM, T.e. CjDyHKpMM 

cooOmeHMM npoTOKona GSMP. KaKAbiM M3 nnTM 
KnaccoB cooOLneHMM npoTOKona GSMP, 3a 
MCKnioneHMeM "ynpaBneHMn nopTOM", MMeeT pnA 
pa3nMHHbix TMnOB COOOLAeHMM. 

npoTOKon GSMP BKnioHaeT cooOiAeHMe 
npoTOKona 6nM30CTM GSMP, KOTopoMy 
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Ha3HaHaeTCfl KOHKpeTHblM TMn C 006 LAeHMfl. 
ripoTOKon 6 jih30CTH GSMP Mcnonb3yeTcn Ann 
ycTaHOBneHMfi CMHxpoHM3apMM b nMHMM 
nepeflann ATM AaHHbix m noAAep>KMBaeT 
KBUTMpoBaHne. 3a MCKmoneHMeM cooGmeHMM 
npoTOKona 6nM30CTM GSMP HMKaKi/ie Apyrne 
cooGLueHMFi GSMP He MoryT nepeAaBaTbcn no 
nMHMM nepe^aHM ATM AaHHbix flo Tex nop, noKa 
npOTOKOJl 6TIM30CTM GSMP He yCTaHOBMT 
cnHxpoHM3ai_|MH cocTOAHUM. Bee coo6LAeHMn 
GSMP, npMH^Tbie no nMHMM nepe^ann ATM 
flaHHblX, KOTOpbie B TeKyHJ,HPl MOMeHT He 
flOCTMmU CMHXpOHM3aU,MM COCTOnHMM, 
OT6pacbiBafOTC^. 

B HacTOflmeM M3o6peTeHMM naKeTbi 
npoTOKona GSMP MMeioT nepeMeHHykD AnnHy m 
MHK ancyni/ipoBaHbi HenocpeACTBeHHO b AAL-5 
CPCS-PDU c npunMcaHHbiM 3aronoBKOM 
LLC/SNAP, aHanorMHHO MHKancynnpMM no 
yMonnaHUK) IP-naKeTOB b nMHMnx nepeAaHM 
ATM flaHHblX, OnMCaHHbIX BbILUe CO CCbUIKaMM Ha 
c|3nr.10b. Ha cjDMr.lla noKa3aH 

MHKancyriMpOBaHHbM naKeT 540 npoTOKona 
GSMP. B ochobhom MHKancynfiu.Mfl no 
yMonnaHUK) npeAycMaTpMBaeT npunucbiBaHMe 
aaronoBKa LLC/SNAP k naKeiy npoTOKona 
GSMP, KOTopbm MHKancyjinpoBaH b cociaBe 
none3HoPi Harpy3KM AAL-5 CPCS-PDU. 
HHKancynupoBaHHbm no yMonnaHMio 

GSMP-naKeT 540 coAep>KMT 3aronoBOK 
LLC/SNAP (24-6moBoe none 542 LLC, 3a 
KOTopbiM cneAyeT 8-6MTOBan nacTb saronoBKa 
544 SNAP b nepBOM 32-6mtobom criOBe, m 
ocTaBUuaacn 32-6nTOBaa nacTb 3aronoBKa 544 
SNAP), GSMP coo6LneHne 546 (KOTopoe MMeeT 
Ani/iHy penoro KpaTHoro 32-6MTOBoro cnoBa), 
none 548 3anojiHmerm m KOHAeBoe none 550 
AAL-5 CPCS-PDU. none 3anonHMTenn 548 
MO>KeT MMeTb AnnHy ot 0 ao 47 6aMTOB, none 
KOHAeBMKa 550 paBHO 8 6amaw\ (neTbipe 
32-6moBbix cnoBa). riepeAaBaeMbiM SnoK 
GSMP coobLAeHMfl 546, Mcnonb3yioLAero 
WHKancyjiflAHK) no yMonnaHMio, paBeH 1500 
SawTOB. naKeTbi, Mcnonb3yioLAMe MHKancynnAMio 
no yMonnaHHK), nepeAaioTCfl k ycTaHOBneHHOMy 
no yMOJiHaHMKD VPI/VCI, T.e. k ycTaHOBneHHOMy 
no yMonnaHnio Bi/ipTyanbHOMy KaHany. 

Ha cjDwr.1 1 b noKa3aHa CTpyKTypa coo6i_AeHMn 
522 npoTOKona 6nn30CTH GSMP, KOTopoe 
MO>xeT coAep>KaTbCfl b none 546 cooGmeHun 
npoTOKona GSMP HHKancynupoBaHHoro naKeTa 
540 npoTOKona GSMP no cjDMr.lla. KaK 
noKa3aHO Ha cfrur.l 1 b, coo^meHMe 522 
npoTOKona 6 jim30CTM GSMP coasp>kmt (b 
nopj^AKe ot CTapujero 6 mt3 k MnaALneMy 6MTy) 
cneAyK)LHMe nonn: 8-6MTOBoe none "BepcMn" 
554, 8-6MTOBoe none "TMn cooOLAeHMn" 556, 
8-6MTOBoe none "pe3ynbTaT" 558 m 8-6MTOBoe 
none "koa" 560 b KanecTBe nepBoro 
32-6MTOBoro cnoBa; none 562 "3K3eMnnnp 
nepeAaTHMKa" b KanecTBe BToporo 32-6nTOBoro 
cnoBa; none 564 "nopT nepeAaTHMKa" b 
K anecTBe TpeTbero 32-6MTOBoro cnoBa; none 
566 "mm a nepeAaTHMKa" b bmas cneAyiOLAMX 48 
6 mtob; none 568 "mmb npMeMHMKa" b bma® 
cneAyK)LAMx 48 6 mtob; none 570 "nopT 
npMeMHMKa" b bma© cneAyfou^MX 32 Smtob; m 
none 572 "3K3eMnnnp npMeMHMKa" b bmas 
cneAyK)UJ,nx 32 6 mtob. npM o6cyx<AeHMM 
cooGmeHMM npoTOKona GSMP noA noHnTMeM 
"nepeAaTHMK" riOHMMaeTcn y3en, KOTopbiM 
nepeAaeT coo6i_AeHMe npoTOKona GSMP no 
nMHMM nepeAaHM ATM AaHHbix. TaKMM y3noM 
MO>KeT 6biTb KOHTponnep KOMMyTapMM MnM ATM 
KOMMyTaTOp. 


B coo6L4eHMM 552 npoTOKona 6nM30CTM 
GSMP none 554 "BepcMn" onpeAenneT BepcMio 
npoTOKona GSMP, KOTopan Mcnonb3yeTcn b 
AaHHbiM MOMeHT BpeMeHM none 554 "TMn 
coo6LAeHMfl" ycTaHaBnMBaeTcn Ha KOHKpeTHoe 
5 3HaneHMe (TMn coo6i_4eHMn = 96) a nn 

onpeAeneHMn cooOiAeHMn npoTOKona GSMP b 
KanecTBe cooOmeHMn npoTOKona 0nM3OCTM 
GSMP. none 556 "pe3ynbTaT", He 

Mcnonb3yeMoe Ann coo6i_AeHMM npoTOKona 
1Q 6nM30CTM GSMP, ycTaHaBnMBaeTcn b Hynb 
nepeAaioLAMM y3noM m MmopMpyeTcn y3noM, 
npMHMMaioLAMM coobLAeHMe npoTOKona 

6nM30CTM GSMP. 

none 560 KOAa Ann coo6LneHMM npoTOKona 
6nM30CTM GSMP onpeAenneT cjDyHKAMio 
coo^LAeHMn. B paccMaTpMBaeMOM BapMaHTe 
ocyiAecTBneHMn MMeioTcn neTbipe BC3MO>KHbix 
3HaneHMn nonn 560 "Code", T.e. cjDyHKLjMM 
coo6LneHMM npoTOKona 6nM30CTM GSMP: SYN 
(coo6LU,©HMe CMHxpoHM3au,MM, Code= 0), 

SYNACK (cooOLAeHMe noATBep>«AeHMfl 

20 cMHxpoHM3au 1 MM ! Code=1), RSTACK 

(cooGmeHMe noATBep»<ASHMn c6poca, Code=2), 
ACK (cooGmeHMe noATBep>KAeHMn, Code=3). B 
Ka>KAOM CMCTeMHOM y3ne Heo6xoAMM TaMMep 
Ann nepMOAMHecKoro reHepMpoBaHMn 
cooSLueHMM SYN, SYNACK, ACK npoTOKona 
25 GSMP. flnn u,eneM npoTOKona 6nM30CTM GSMP 
KOHKpeTHblM y3en MMeeT TPM B03MO>KHblX 

cocTonHMn aj nn KOHKpeTHOM nMHMM GBn3M: 
SYNSENT (coo6LU,eHMe CMHxpoHM3ai4MM 
nepeAaHo), SYNRCVD (coo^LneHMe 

30 CMHXpOHM3aAMM npMHfITO), ESTAB 

(cMHxpoHM3ai4MB ycTaHOBneHa). CMHxpoHM3aAMn 
cocTonHMM b nMHMM CBB3M (KorAa y3en 
AOCTMraeT cocTOBHMn ESTAB Ann ashhom 
nMHMM) HeoGxoAMMa, npe>KAe neM y3nbi CMoryT 
nepeAaBaTb coo6LA©HMn npoTOKona GSMP, 
35 KOTOpbie He nBnnioTcn cooGmeHMn npoTOKona 
6nM30CTM GSMP. B paccMaTpMBaeMOM 
BapMaHTe ocymecTBneHMn nepMOA TaMMepa 
paBeH 1 cexyHAe, ho MoryT 6biTb onpeAeneHbi m 
ApyrMe AnMTenbHOCTM nepMOAOB TaMMepa. EcnM 
SHaneHMe TaMMepa MCTeKno, m CMCTeMHbiM y3en 
40 HaxoAMTcn b cocTonHMM SYNSENT, to 

CMCTeMHbiM y3en c6pacbiBaeT TaMMep m 
nepeAaeT coobLAeHne SYN npoTOKona 6nn30CTM 
GSMP. EcnM 3HaneHMe TaMMepa MCTeicno, m 
CMCTeMHbiM y3en HaxoAMTcn b cocTonHMM 
SYNRCVD, to CMCTeMHbiM y3en cOpacbiBaeT 
45 TaMMep m nepeAaeT cooOLAeHMe SYNACK 
npoTOKona 0nM3OCTM GSMP. EcnM 3HaneHMe 
TaMMepa MCTeKno m CMCTeMHbiM y3en HaxoAMTcn 
b cocTonHMM ESTAB, to CMCTeMHbiM y3en 
c6pacbiBaeT TaMMep m nepeAaeT cooGmeHMe 
5Q ACK npoTOKona 6nM30CTM GSMP. 

B cooOLAeHMnx SYN, SYNACK, ACK 
npoTOKona 6nM30CTM GSMP 3K3eMnnnp 
nepeAaTHMKa 562 npeACTaBnneT co 6 om "HOMep 
3K3eMnnnpa" nepeAaioLAero y3na nMHMM CBn3M. 
YKa3biBan KOHKpeTHblM 3K3eMnnnp nMHMM, HOMep 
55 3K3eMnnnpa npeACTaBnneT 32-6MTOBoe 

HeHyneBoe nucno, Ann KOToporo rapaHTupoBaHa 
ero yHMKanbHOCTb b npeAenax 6nM>KaMLuero 
npomnoro m ero M3MeHeHMe, ecnM nMHMn MnM 
CMCTeMHbiM y3en BBOA^Tcn b AO^CTBMe nocne 
OTKa3a MnM ecnM MAeHTMcjDMKau.Mfl ysna Ha 
60 ApyroM KOHU,e nMHMM CBn3M M3MeHneTcn. 
CooTBeTCTBeHHO Ka>KAan nMHMn MMeeT cbom 
coOcTBeHHbiM yHMKanbHbiM HOMep 3K3eMnnnpa. 
SK3eMnnnp nepeAaTHMKa 562 Mcnonb3yeTcn Ann 
onpeAeneHMn Toro, KorAa nMHMfi BHOBb CTana 
pa6oTocnoco6HOM nocne OTKa3a, MnM KorAa 
MAeHTMcjDMKaAMn y3na Ha ApyroM KOHAe nMHMM 
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nepeAanM ATM AaHHbix M3MeHMnacb. Ann 
coo6meHM« RSTACK npoTOKona 6 jim30CTm 
GSMP 3K3eMnnnp nepeAaTHMKa 562 
yciaHaBnMBaeTcn Ha 3HaneHMe nona 572 
3KseMnnnpa npMeMHMKa M3 BXOAnLAero 
cooOlashmb npoTOKona 6nn30CTM GSMP, 
Korapoe oOycnoBMno cjDopMMpoBaHMe 

cooOLAeHMB RSTACK. 

B cooOLAeHMnx SYN, SYNACK, ACK 
npoTOKona 6 jim 30 cth GSMP none 564 nopia 
nepeAaTHMKa npeACTaBnneT co 6 om noKanbHbiM 
HOMep nopia nn hmm cbb 3 m, no kotopom 
nepeflaeicn cooOLAeHMe npoTOKona GSMP. KaK 
yKasaHO Bbime, HOMepa nopTOB npeACTaBnnioT 
coOom noKanbHO npucBaMBaeMbie 32-6moBbie 
3HaneHMn. B cooGmeHMH RSTACK npoTOKona 
6nn30CTM GSMP none 564 nopia nepeAaTHMKa 
yciaHaBnMBaeTcn Ha 3HaneHMe nonn 570 

npMeMHMKa M3 BXOAnLAero cooOi_AeHMB 
npoTOKona 0nn3OCTM GSMP, KOTopoe Bbi3Bano 
reHepupoBaHMe coo6LAeHMn RSTACK. 

Ann cooOLAeHHM SYN, SYNACK, ACK 
npoTOKona 0nM3OCTM GSMP none 566 MMeHM 
nepeAaTHMKa npeACTaBnneT co 6 om mmb 
nepeAajoiAero y3na 48-6moBoe none 566 
MM6HH nepeAaTHMKa BBnneTcn yHMKanbHbiM b 
onepapnoHHOM KOHTeKCTe 0a3OBoro 

KOMMyiapnoHHoro OnoKa. HanpuMep, Ann nonn 
"mmb nepeAaTHMKa" MO>xeT ObiTb ncnonb30BaH 
aApec IEEE 802 MAC. Ann coo6la©hmb 
RSTACK npoTOKona 6nM30CTM GSMP none 566 
MMeHM nepeAaTHMKa yciaHaBnMBaeTcn Ha 
3HaneHne nonn 566 mmghm npMeMHMKa M3 
BXOAnLAero coo 6 i_ashmb npoTOKona 6nn30CTM 
GSMP, KOTopoe Bbi3Bano reHepMpoBaHMe 
coo6LAeHMn RSTACK. 

Ann cooOLAeHMM SYN, SYNACK, ACK 
npoTOKona 0nn3OCTM GSMP none 568 MMeHM 
npMeMHMKa npeACTaBnneT coOom mmb y3na, 
KOTopbiM, KaK npeACTaBnneTcn nepeAaioLAeMy 
y3ny, HaxoAMTcn Ha APyroM KOHu,e nMHMM 
nepeAanM ATM AaHHbix. EcnM b nepeAaiOLAeM 
y3ne He M3BecTHO mmb 3Toro y3na, to none 568 
MMeHM npMeMHMKa ycTaHaBnMBaeTcn Ha Hynb. 
flnn coo6i_AeHMB RSTACK npoTOKona 0nM3OCTM 
GSMP none 568 MMeHM npMeMHMKa 
yciaHaBnMBaeTcn Ha 3HaneHMe nonn 566 MMeHM 
nepeAaTHMKa M3 BXOAnLAero coo0i_AeHMB 
npoTOKona 0nM3OCTM GSMP, KOTopoe Bbi3Bano 
reHepMpoBaHMe coo6LAeHMB RSTACK. 

Ann cooOLAeHMM SYN, SYNACK, ACK 
npoTOKona 0 jim 3OCTM GSMP none 570 nopia 
npMeMHMKa npeACTaBnneT coOom to, hto, KaK 
npeACTaBJifleTcn nepeAaHDLAeMy y 3 ny, BBnneTcn 
noKanbHbiM HOMepoM nopia, BbiAeneHHbiM Ann 
nMHMM y 3 noM Ha APyroM KOHAe nMHMM nepeAanM 
ATM AaHHbix. EcnM b nepeAaioLAeM y 3 ne He 
M 3 BecTeH HOMep nopia stord ysna, to none 570 
nopia npMeMHMKa yciaHaBnMBaeTcn Ha Hynb. 
flnn cooOLAeHMn RSTACK npoTOKona 0 nM 3 OCTM 
GSMP none 570 nopia npMeMHMKa 

yciaHaBnMBaeTcn Ha 3 HaneHMe nonn 564 nopia 

nepeAaTHMKa M3 BXOAnLAero coo6i_AeHMn 
npoTOKona 0nM3OCTM GSMP, KOTopoe Bbi3Bano 
reHepMpoBaHMe cooGlashma RSTACK. 

flnn coo 6 LAeHMM SYN, SYNACK, ACK 
npoTOKona 0nM3OCTM GSMP none 572 

3 K 3 eMnnnpa npMeMHMKa npeACTaBnneT coOom 
to, hto, KaK npeACTaBnneTcn nepeAaioLAeMy 
y 3 ny, nBnneicn TexyiAMM HOMepoM 3 K 3 eMnnnpa, 
BbiAeneHHbiM Ann nMHMM y 3 noM Ha APyroM 
KOHAe nMHMM nepeAanM. EcnM b nepeAaioiAeM 
y 3 ne He M 3 BecieH TeKyiAMM HOMep araeMnnnpa 
Ha APyroM KOHAe nMHMM, to none 572 
3 K 3 eMnnnpa npMeMHMKa yciaHaBnMBaeTcn Ha 


Hynb. flnn cooOiAeHMn RSTACK npoTOKona 
6nM30CTM GSMP none 572 3K3eMnnnpa 
npMeMHMKa yciaHaBnMBaeTcn Ha 3HaneHMe nonn 
562 3K3eMnnnpa nepeAaTHMKa M3 BXOAnLAero 
coo6LAeHMn npoTOKona 6 jim30CTM GSMP, 

5 KOTopoe Bbi3Bano reHepMpoBaHMe coo6i_achmb 
RSTACK. 

Ha cjDMr.llc npeACTaBneHa A^arpaMMa, 
MnmocTpMpyioLAan paOoiy nepeAaioLAero y3na 
nocne npMeMa BXOAnLAero coo6i_AeHMB 
1Q npoTOKona OnMsocTM GSMP. nocne 3anycKa 
CMdeMbi nepeAaioLAMM y3en npMHMMaeT naKeT 
npoTOKona OnM30CTM GSMP (3Tan 582). Ha 
3Tane 584 nepeAaioLAMM y3en onpeAenneT, 
nBnaeTcn nn BXOAniAee coo6i_AeHMe npoTOKona 
6nM30CTM GSMP cooGiachmcm RSTACK. EcnM 
BXOAnLAee cooOiACHMe npoTOKona 6nM30CTM 
GSMP He nBnneicn cooOLAeHMeM RSTACK 
(HanpMMep, coo0i_AeHMe SYN, SYNACK, ACK), 
to nepeAaioLAMM ysen paOoiaeT b cooTBeTCTBMM 
c TeM, KaK noKa3aHO Ha AnarpaMMe coctobhmm 
Ha c|DMr.11d. EcnM BXOAniAee cooOLAeHMe 
20 npoTOKona 0nM3OCTM GSMP nBnneicn 

coo6i_AeHMeM RSTACK, to nepeAaioLAMM y3en 
npoBepneT Ha 3Tane 5844, coBnaAaHDT nM 
3HaneHMn noneM 3K3eMnnnpa nepeAaTHMKa, 
nopia nepeAaTHMKa m MMeHM nepeAaTHMKa bo 
BXOAnLAeM coo6i_AeHMM RSTACK co 

25 3HaneHMBMM, sanoMHeHHbiMM M3 npeAbiAyiA ero 

cooOLAeHMn nocpeACTBOM onepau,MM 
o^HOBneHMn BepMcjDMKaTopa paBHoro no 
nono>KeHMfo. flnn npoTOKona 0nM3OCTM GSMP 
onepaAMB o6HOBneHMB BepMcjDMKaTopa paBHoro 
30 no nono>KeHMio onpeAenneicn KaK 3anoMMHaHMe 

3HaneHMM noneM 3K3eMnnnpa nepeAaTHMKa, 
nopia nepeAaTHMKa m MMeHM nepeAaTHMKa M3 
cooOLAeHMB SYN MnM SYNACK, npMHBToro ot 
ysna Ha APyroM KOHAe nMHMM. EcnM Ha 3Tane 
584 ycTaHOBneHO, hto yKa3aHHbie 3HaneHMn 
35 coBnaAaHDT, to nepeAaioLAMM y3en Ha GTane 586 

onpeAenneT, coBnaAaioT nM 3HaneHMB noneM 
3K3eMnnnpa npMeMHMKa, nopia npMeMHMKa m 
MMeHM npMeMHMKa BO BXOAnLAeM COOfDLAeHMM 
RSTACK co 3HaneHMnMM 3K3eMnnnpa 
npMeMHMKa, nopia npMeMHMKa m MMeHM 
40 npMeMHMKa, Mcnonb3yeMbiMM Ann Bcex 

coo 6 LAeHMM SYN, SYNACK MnM ACK, 
nepeAaBaeMbix c nopia, Ha KOTopbiM Obino 
npMHmo BXOAniAee coo 6 uj,eHMe RSTACK. EcnM 
Ha 3 Tane 586 ycTaHOBneHO, hto yKa 3 aHHbie 
3 HaneHMn coBnaAaHDT, to nepeAaioLAMM y 3 en Ha 
45 3 Tane 588 onpeAenneT, HaxoAMTcn nM 
nepeAaioLAMM y 3 en b codonHMM SYNSENT. 
EcnM nepeAaioLAMM y 3 en He HaxoAMTcn b 
coctobhmm SYNSENT, to nepeAaioLAMM y 3 en 
ocyLAecTBnneT ycTaHOBKy nMHMM b MexoAHoe 
5Q cocTonHMe Ha 3 Tane 590. EcnM Ha 3 Tane 584 
MnM Ha 3 Tane 586 ycTaHOBneHO, hto SHaneHMn 
He coBnaAaioT, MnM nepeAaioLAMM y 3 en He 
HaxoAmcn b codonHMM SYNSENT, to 
nepeAaioLAMM y 3 en Ha 3 Tane 592 OTOpacbiBaeT 
BXOABLAee cooOLAeHMe RSTACK m o>KMAaeT 
55 npMXOAa Apyroro naKeia. CooTBeTCTBeHHO, 

KorAa b nepeAaioLAMM y 3 en npMXOAMT 
cooOLAeHMe RSTACK npoTOKona 0 nM 3 OCTM 
GSMP, nepeAaioLAMM ysen yciaHaBnMBaeT 
nMHMio b MexoAHoe cocTonHMe, KaK noKa 3 aHO 
STanaMM 594, 596, 598, 600. Ha 3 Tane 594 
60 nepeAaioLAMM y 3 en reHepMpyeT HOBbiPi HOMep 

3 K 3 eMnnnpa Ann amhmm. 3aTeM nepeAaioLAMM 
y 3 en Ha 3 Tane 596 OTMeHneT (T.e. 
yciaHaBnMBaeT b Hynb) 3 anoMHeHHbie 3 HaneHMB 
noneM 3 K 3 eivinnnpa nepeAaTHMKa, nopia 
nepeAaTHMKa m MMeHM nepeAaTHMKa, KOTopbie 
6 binM 3 anoMHeHbi b npoAecce onepaAMM 
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o^HOBneHna BepwcjDUKaTopa paBHoro no 
nono>KeHMHD. Ha 3Tane 598 nepeAaioL ny\v\ y3en 
nepeAaeT coo6meHMe SYN npoTOKona 6 jim30ct m 
GSMP n Ha aiane 600 bxoamt b cocTOfiHue 
SYNSENT. nepeAaNDLAUM y3en 3aieM 
npMHMMaeT ApyroM naxeT Arm ero o6pa6oTKM. 

Ha cjDur.lld npeACTaBJieHa AnarpaMMa 
coctohhmm, MrmHDCTpupyfOLAafl paOoiy 
nepeAajoiAero y3Jia, KorAa BXOAflLA ee 
cooOLAeHne npoTOKona 6 jim30ctm GSMP He 
ABiifieTCfl cooOLueHneM RSTACK. fljisi 
nocneAyfOLAero onucaHMB cjDur.lld ycnoBMe 
"%B" onpeAermeTca crieAynDLAMM o0pa3OM: 
nonn 3K3eMnjiflpa nepeAaTHMKa, nopia 
nepeAaTHMKa m MMeHM nepeAaTHMKa bo 
BXOA^LA eM cooOiAeHMn coBnaAaioT co 

3HaHeHM?iMM, 3anoMHeHHbiMM M3 npeAbiAymero 
cooOLAeHMn nocpeACTBOM onepai _^mm 
oOHOBneHun BepMcJoMKaTopa paBHoro no 
nono>KeHMK3. YcnoBMe "%C" Ha cfcwr.lld 
onpeAejifleTca cneAyioLAMM o6pa30M: 
3K3eMnjiflp npneMHMKa, nopT npneMHMKa n n Msn 
npneMHMKa bo BXOAflLAeM cooGlabhum 
coBnaAaHDT co 3HaneHMfiMM 3K3eMnnapa 
nepeAaTHUKa, nopTa nepeAaTHMKa m MMeHM 
nepeAaTHMKa, Mcnoiib3yeMbiMM b HacTOfunee 
BpeMn Ana mcxoa^lamx cooOLAeHMM SYN, 
SYNACK, ACK. Ha dpw. lid ycjioBMe M A" 
03HaHaeT, hto nepeAaioLAMM y3en npMHMMaeT 
BXOA^LAee coo6LAeHMe SYNACK npoTOKOJia 
0J1M3OCTM GSMP m hto ycjioBMe "%C" 
yAOBJieTBopeHO. YonoBMe "B" 03HanaeT, hto 
nepeAatoLAMM yaen npMHMMaeT BXOAflLAee 
cooSLASHMe SYNACK npoTOKona 6J1M30CTM 
GSMP m hto ycnoBMe "%C" He yAOBJieTBopeHO. 
YcnoBMe "C" o3HanaeT, hto nepeAaioLAMM y3en 
npMHMMaeT BXOAflLAee coo6iAeHMe ACK 
npoTOKona 0J1M3OCTM GSMP, m hto ycnoBMe 
"%B" m "%C" yAOBJieTBopeHbi. V\ ycnoBMe "D" 
03HaHaeT, hto nepeAaioLAMM y3en npMHMMaeT 
BXOA^LAee cooOLABHMe ACK npoTOKOJia 
6rm30CTM GSMP, m hto ycjiOBMs "%B" m "%C" He 
yAOBJieTBopeHbi. 

Ectim nepeAaioLAMM y3eji HaxoAMTca b 
cocTOfiHMM 602 SYNSENT m npMHMMaeT 
BXOAflLABe coo6iASHMe SYN npoTOKOJia 
0AM3OCTM GSMP ot paBHoro no nojio>KeHMio Ha 
ApyroM KOHAe jimhmm cba3m, to nepeAaioLAMM 
y3eji BbinojiHseT onepanMio oOHOBJieHMB 
BepM0MKaTopa paBHoro no nono>KeHMK) m 
nepeAaeT cooOLABHMe SYNACK npoTOKOJia 
6J1M30CTM GSMP k paBHOMy no nono>KeHMHD 
(noKa3aHO KaK 3Tan 604). 3aTeM nepeAaTHMK 
nepexoAMT M3 cocTOflHMfi 602 SYNSENT b 
cocTOAHMe 606 SYNRCVD. Ectim nepeAaTHMK 
npMHMMaeT BxoAflLLjee coo^LAeHMe SYN 
npoTOKona Ojimsoctm GSMP, HaxoA^cb b 
coctohhmm 606 SYNRCVD, to Ha 3Tane 604 
nepeAaTHMK BbinonHneT onepauMio oOHOBJieHMB 
BepMcjDMKaTopa paBHoro no nonoKeHMio m 
nepeAaeT coo6LABHMe SYNACK npoTOKOJia 
6 tim30ctm GSMP k paBHOMy no nOJ 10 >KeHMHD, HO 
ocTaeTca b coctobhmm 606 SYNRCVD. Ectim 
nepeAaTHMK HaxoAMTca b coctobhmm 606 
SYNRCVD m jim6o cocTOflHMe B, jim6o 
cocTonHMe D yAOBJieTBopeHO, to nepeAaTHMK 
nepeAaeT cooOLABHMe RSTACK npoTOKOJia 
6J1M30CTM GSMP K paBHOMy no nOTIO>KeHMIO 
(noKa3aHO KaK 3Tan 608) m ocTaeTcs b 
coctoahmm 606 SYNRCVD. Ectim nepeAaTHMK 
HaXOAMTCfl B coctoahmm 606 SYNRCVD M 
cocTOHHMe C yAOBJieTBopeHO, to nepeAaTHMK 
nepeAaeT coo6LAeHMe ACK npoTOKOJia 6J1M30CTM 
GSMP k paBHOMy no nojio>KeHMio (noKa33HO KaK 
3Tan 610) m nepexoAMT b cocTomMe 612 


ESTAB. Ectim nepeAaTHMK HaxoAMTcn b 
coctotihmm 606 SYNRCVD m cocTOHHMe A 
yAOBJieTBopeHO, to nepeAaTHMK BbinojiHfieT 
onepau,Mfo MASHTMcjDMKaTopa oOHOBneHMJi 
BepMcjDMKaTopa paBHoro no nonoweHMio, 
5 nepeAaeT cooOmeHMe ACK npoTOKOJia 6 jim30CTm 
GSMP k paBHOMy no nojio>KeHMio (noKa3aHO KaK 
3Tan 614) m nepexoAMT b cocTOHHMe 612 
ESTAB. nepeAaTHMK npoAon>KaeT HaxoAMTcn b 
coctojihmm 612 ESTAB, ecjiM nepeAaTHMK 
1Q npMHMMaeT coo6iA©HMe SYN mjim SYNACK 

npoTOKOJia 6J1M30CTM GSMP, mtim ecnM 
yAOBJieTBopeHO ycjioBMe C. Ecjim ycnoBMe D 
yAOBJieTBopeHO, KorAa nepeAaTHMK HaxoAMTca b 
coctoahmm 612 ESTAB, to nepeAaTHMK ocTaeTCfi 
b coctobhmm 612 ESTAB m nepeAaeT 
cooOLAeHMe RSTACK npoTOKOJia 6 jim 30CTM 
GSMP (noKa3aHO KaK 3Tan 608). B coctojihmm 
602 SYNSENT, ecjiM timOo nepeAaTHMK 
npMHMMaeT coo6iA©HMe ACK npoTOKOJia 
0J1M3OCTM GSMP, jimOo yAOBJieTBopeHO ycjioBMe 
B, to nepeAaTHMK ocTaeTCB b coctobhmm 602 
20 SYNSENT m nepeAaeT cooOLAeHMe RSTACK 

npoTOKOJia 6J1M30CTM GSMP (3Tan 608). Ecjim 
ycnoBMe A yAOBJieTBopeHO, KorAa nepeAaTHMK 
HaxoAMTCfl b cocTOfiHMM 602 SYNSENT, to 
nepeAaTHMK BbinojiHneT onepai^Mio oGHOBJieHMn 
BepMcjDMKaTopa paBHoro no nojio>KeHMio m 
25 nepeAaeT coo6m,aHMe ACK npoTOKOJia 6 jim30ctm 

GSMP (3Tan 614) m nepexoAMT b cocTO^HMe 612 
ESTAB. 

nOMMMO COOSlAeHMM npOTOKOJia 6J1M30CTM 
GSMP APyrMe TMnbi coo6LAeHMM 546 npoTOKOJia 
30 GSMP BKJiiOHaiOT coo6LAeHM5i ynpaBJieHMii 
coeAMHeHMeM (CM), KOTopbie npeACTaBJiJiiOT 
co6om coo6LAeHMB TMna "3anpoc-OTBeT". B 
6a30B0M KOMMyTapMOHHOM 6jlOKe KOHTpOJIJiep 
KOMMyTaAMM Mcnojib3yeT coo6iAeHM5i 
ynpaBJieHMn coeAMHeHMeM npoTOKOJia GSMP 
35 Ana yCTaHOBJieHMfl, OTMeHbl, M3MeHeHM51 M 

npoBepKM coeAMHeHMM BMpTyajibHoro KaHajia 
nepe3 ATM KOMMyTaTop. CooGlachmsi 
ynpaBTieHMJi coeAMHeHMeM npoTOKOJia GSMP 
MoryT BbiAaBaTbcsi He3aBMCMMO ot CTaTyca 
nopTa KOMMyTau,MM, m coeAMHeHMM MoryT 
40 ycTaHaBJiMBaTbCM mjim OTMeHflTbcn, KorAa nopT 

KOMMyTaTopa 3aAeMCTBOBaH, 

Hepa6oTocnoco6eH mjim mhnm oSpa30M 
HeAOCTyneH. CooOLAeHMfl ynpaBJieHMn 
coeAMHeHMeM BKJiiOHaiOT cjieAyiOLAMe: 

"AoSaBMTb nepexoA", "yflanMTb nepexoA", 
45 "yAaJiMTb Aap^Bo", "npoBepMTb RepeBo", 

"yflaJiMTb Bee", "nepeMecTMTb KopeHb", 
"nepeMecTMTb nepexoA". KaK OTMeneHO Bbiuje, 
coeAMHeHMe BMpTyajibHoro KaHajia JiBJiBeTC^ 
OAHOHanpaBJieHHbiM m BKmonaeT b ce65i 
5Q BXOAHOM BMpTyailbHblM KaHaJI M, no MeHbLUeM 

Mepe, OAMH BbIXOAHOM BMpTyaJlbHblM KaHaJI MJIM 

nepexoA ("BeTBb"). 3 to 03HaHaeT, hto 
OAHOKpaTHoe BMpTyajibHoe coeAMHeHMe MMeeT 
OAHy BbixoAHyio BeTBb, a MHoroKpaTHoe 
BMpTyajibHoe coeAMHeHMe MMeeT Aee mjim 6ojiee 
55 BbIXOAHbie BeTBM. 

Coo6iASHMe "AO^aBMTb nepexoA" 
npeACTaBJiiieT co6om coo6LAeHMe ynpaBJieHMJi 
coeAMHeHMeM npoTOKOJia GSMP, Mcnojib3yeMoe 
Ana ycTaHOBJieHMJi coeAMHeHMTi BMpTyajibHoro 
KaHajia mjim Arm AoOaBJieHMSi AonojiHMTejibHOM 
60 BeTBM K MMeiOLAeMyCfl COeAMHeHMK) 

BMpTyajibHoro KaHajia. B paccMaTpM BaeMOM 
BapMaHTe ocyiAecTBJieHM?! M3o6peTeHM5i He 
AeJiaeTCB pa3JlMHMM Me>KAy OAHOKpaTHbIMM M 
MHOrOKpaTHblMM COeAMHeHMJlIVIM . nepBOe 

coo6LAeHMe "AoSaBMTb nepexoA" AA5i 

KOHKpeTHoro BXOAHoro nopTa, BXOAHoro 
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MfleHTMcjDMKaTopa BMpiyanbHoro MapiupyTa m 
B xoflHoro MfleHTMcjDUKaTopa BMpTyanbHoro 
KaHana ycTaHaBnuBaeT OAHOKpaTHoe 

coeAHHeHne. BTopoe coo6i_AeHMe "Ao6aBMTb 
nepexoA" c TeMU >xe caMbiMM 3HaneHMnMM 
BXOAHoro nopia, BXOAHoro MASHTMcjDMKaiopa 
BMpTyanbHoro Mapnipyia n BXOAHoro 
MASHTHcjDUKaTopa BMpTyanbHoro KaHana 
npeo6pa3yeT OAHOKpaTHoe coeAMHeHMe b 
MH oroKpaTHoe coeAMHeHMe nyieM AoOaBneHMn 
ApyroM BbixoAHOM BeTBM. riocneAyfOLAMe 
BbixoAHbie BeTBM MoryT AoOaBnnTbcn 
aHanornHHbiM o0pa3OM c noMOLAbfo 
nocneAyHDLAMX cooOmeHMM "AoOaBMTb nepexoA". 
KpoMe Toro, coo6i_AeHMe "Ao6aBMTb nepexoA" 
Mo>xeT ncnonb30BaTbCfl Ann npoBepKM 
coctobhma coeAMHeHMn, 3anoMHeHHoro b ATM 
KOMMyiaTope. CooOineHMe "yAariHTb nepexoA" 
npeACTaBnnei coOom cooOLAeHMe ynpaBneHMn 
coeAHHeHneM npoTOKona GSMP, Mcnonb3yeMoe 
Arm yAaneHun coeAMHeHMn BMpTyanbHoro 
KaHana. HanpMMep, Mcnonb30BaHMe cooOLAeHMe 
"yAarmib nepexoA" Ana MHoroKpaTHoro 
coeAMHeHMn BMpTyanbHoro KaHana c Asyivm 
BeTBfiMM yAanneT OAHy BeTBb, npeo6pa3yn 
MHoroKpaTHoe coeAMHeHMe b OAHOKpaTHoe 
coeAMHeHMe. CooSmeHne "yAanmb nepexoA" 
MoxeT Taioxe Mcnonb30BaTbcn Ann yAaneHMn 
coeAMHeHMn nyieM yAaneHMn nocneAHeM BeTBM 
b coeAMHeHHM BupiyanbHoro KaHana. E^e oaho 
cooSmeHMe npoTOKona GSMP coo6u4eHMe 
"yAanMTb AepeBo", Mcnonb3yeTcn Ann yAaneHMn 
Aenoro BupiyanbHoro coeAMHeHMn nyieM 
yAaneHMn Bcex ocTaBLUMxen BeTBeM 
coeAMHeHMn. Coo6iAeHne "npoBepmb AepeBo" 
npeACTaBnnei co6om coo6LAeHMe npoTOKona 
GSMP, Mcnonb3yeMoe Arm npoBepKH HMona 
BeTBeM b coeAMHeHUM BMpTyanbHoro KaHana. 
Coo6i_AeHne "yAanmb Bee" npeACTaBnnei co6om 
coo^meHne npoTOKona GSMP, Mcnonb3yeMoe 
Ann yAaneHun Bcex coeAMHeHMM Ann BXOAHoro 
nopia KOMMyiaiopa. Coo6iAeHne "nepeMecimb 
KopeHb" npeACTaBnnei co6om coo6LU,eHne 
npoTOKona GSMP, i/icnonb3yeMoe Ann 
nepeMeiAeHun Bcero AepeBa BupiyanbHbix 
coeAMHeHMM ot TeKymero BXOAHoro nopia, 
BXOAHoro MAeHTHcjDUKaiopa BupiyanbHoro 
MapujpyTa m BXOAHoro MASHTMCpi/iKaiopa 
BupiyanbHoro KaHana k HOBbiM 3HaneHnnM 
BXOAHoro nopia, BXOAHoro MAeHTMcjDMKaTopa 
BupiyanbHoro Mapnipyia m BXOAHoro 
MAeHTMcjDHKaTopa BupiyanbHoro KaHana. Eme 
oaho coo6LAeHMe npoTOKona GSMP, cooGiAeHne 
"nepeMecimb nepexoA" Mcnonb3yeicn Ann 
nepeMeiAeHun oahom BbixoAHOM BeTBM 
coeAMHeHMn BMpTyanbHoro KaHana ot ero 
TeKyLAMX 3HaneHMM BbixoAHoro nopia, 
BbixoAHoro MAeHTMC^MKaiopa BMpTyanbHoro 
MapujpyTa m BbixoAHoro MAeHTMcjjMKaTopa 
BMpTyanbHoro KaHana k hobum 3HaneHMnM 
BbixoAHoro nopTa, BbixoAHoro MAeHTMcjDMKaTopa 
BMpTyanbHoro MapujpyTa m BbixoAHoro 
MAeHTMCpMKaTopa BMpTyanbHoro KaHana Ann 
Toro >Ke caMoro coeAMHeHMn BMpTyanbHoro 
KaHana. 

Ha dp\AV. 12 noKa 3 aHa cipyrnypa 
o6o6u^eHHoro coo6LAeHMn 620 ynpaBneHMn 
coeAMHeHMeM npoTOKona GSMP, 

Mcnonb 3 yeMoro b KanecTBe 3 anpoca m OTBeTa 
Ann coo 6 u^eHMM "AoOaBMTb nepexoA", "yAanMTb 
nepexoA", "yAanMTb AepeBo", "npoBepMTb 
AepeBo", "yAanMTb Bee". Goo6u^eHMe 620 
ynpaBneHMn coeAMHeHMeM npoTOKona GSMP 
MO>KeT coAepwaTbcn b none 546 coo6meHMn 
npoTOKona GSMP MHKancynMpoBaHHoro naKeia 


540 npoTOKona GSMP, noKa3aHHoro Ha cjDur.lla. 
KaK noKa3aHO Ha cfcMr.12, o6o6u4eHHoe 
coo6u^eHMe 520 ynpaBneHMn coeAMHeHMeM 
npoTOKona GSMP coAep>KMT (b nopnAKe ot 
CT apmero 6MTa k MnaAUjeMy 6MTy) cneAyiou^Me 
5 nonn: 8-6MTOBoe none 622 "BepcMn", 8-6MTOBoe 
none 624 "TMn cooGu^eHMn", 8-6MTOBoe none 
626 "pesynbTai", 8-0MTOBoe none 628 "koa", 
32-6MTOBoe none 630 "MA©HTMcjoMKaTop 
onepaAMM", 32-6MTOBoe none 632 "HOMep 
1Q ceaHca nopia", 32-6MTOBoe none 634 "bxoahom 
nopT"; 32-6MTOBoe none "BXOAHan MeTKa", 
KOTopoe BKnfOHaeT 4-0MTOBoe cnoBO 636, 
ycTaHOBneHHoe Ha Hynb; 12-6MTOBoe none 638 
"bxoahom VPI", 16-6MTOBoe none 640 "bxoahom 
VCI", 32-6MTOBoe none 642 "BbixoAHOM nopT"; 
32-6MTOBoe none "BbixoAHan MeTKa", KOTopoe 
BKnioHaeT 8-6moBoe cnoBO 644, ycTaHOBneHHoe 
Ha Hynb; 12-6MTOBoe none 646 "BbixoAHOM VPI", 
16-6MTOBoe none 648 "BbixoAHOM VCI", 
16-6MTOBoe none 650 "HMcno nepexoAOB", 
8-6MTOBoe pe3epBHoe none 652 m 8-6MTOBoe 
20 none 654 "npnopmei". 

3a MCKnHDHeHMeM coo6u^eHMM npoTOKona 
6nM30CTM GSMP Bee cooGLAeHMn npoTOKona 
GSMP BKntOHaHDT none 622 "BepcMn", none 624 
"TMn cooOu^eHMn", none 626 "pe3ynbiaT", none 
628 "koa", none 630 "MAeHTMcjDMKaTop 
25 onepaAMM", KOTopbie Mcnonb3yfOTcn 

npMHAwnManbHO oahmm m TeM >Ke cnocoGoM. 
HanpMMep, none 622 2BepcMn" b coo6uj,eHMM 
npoTOKona GSMP onpeAenneT BepcMio 
npoTOKona GSMP, KOTopan Mcnonb3yeicn b 
3Q HacTonu^ee BpeMn. none 624 "TMn coo6u^eHMn" 
ycTaHaBnMBaeTcn Ha KOHKpeTHoe 3HaneHMe Ann 
onpeAeneHMn TMna coo6LAeHMn npoTOKona 
GSMP. HanpMMep, cooOu^eHMfo "AoOaBMTb 
nepexoA" ynpaBneHMn coeAMHeHMeM npoTOKona 
GSMP npMCBaMBaeTcn KOHKpeTHoe 3HaneHMe 
35 Ann nonn 624 "TMn cooOu^eHMn", a ApyrMM 
TMnaM coo6uj,eHMM npMCBaMBafOTcn ApyrMe 
KOHKpeTHbie 3HaHeHMfl. 

flnn cooOLAeHMn npoTOKona GSMP, KOTopoe 
nBnneTcn coo6u4eHMeM 3anpoca, none 626 
"pe3ynbTai" yKa3biBaeT, Tpe6yeTcn nM OTBeT Ha 
40 cooOu^eHMe 3anpoca, ecnM pe3ynbTaT 

BbinonHeHMn nBnneTcn ycneujHbiM none 626 
"pe3ynbTai" b coo6LAeHMM 3anpoca Mox<eT 
coAep>KaTb 3HaneHMn Ann NoSuccessAck 
(yKa3biBan, hto npM ycneLUHOM pesynbiaie He 
Tpe6yeTcn OTBeTa) mam 3HaneHMn Ann AckAII 
45 (yKa3biBan, hto npM ycneLUHOM pe3ynbTaie 

TpeOyeTcn OTBeT). flnn HeKOTopbix TMnoB 
coo^LAeHMM 3anpoca npoTOKona GSMP AckAII 
ycTaHaBnMBaeTcn no yMonnaHMK), a 3HaneHMe 
NoSuccessAck b none "pe3ynbTai" 626 
5Q MmopMpyeTcn. flnn cooOu^eHMn npoTOKona 

GSMP, KOTopoe nBnneTcn coo6i_AeHMeM OTBeia, 
none 626 M pe3ynbTaT" MoxeT coAep>KaTb 
3HaneHMn Ann ycneujHoro pe3ynbTaia 
(yKa3biBan, hto 3anpoc Obin ycneujHbiM), MnM 
OTcyTCTBMn ycneujHoro pe3ynbTaia (yKa3biBan, 
55 hto pe3ynbTaT 6bin HeyAaHHbiM). CooGu^eHMe 

ycneujHoro OTBeTa npoTOKona GSMP He 
nepeAaeTcn ao Tex nop, noKa sanpoc He 6yAeT 
ycneujHO 3aBepmeH. CooOu^eHMe ycneujHoro 
OTBeTa npoTOKona GSMP nBnneTcn KonneM 
cooTBeTCTByfou^ero cooOu^eHMn 3anpoca, 

60 B03Bpau4eHHoro c noneM 626 "pe3ynbTaT", 

yKa3biBaHDU4MM ycneujHbiM pe3ynbTaT. flnn 
coo6ui,eHMn 3anpoca npoTOKona GSMP, KOTopoe 
He MMeei ycneujHoro pe3ynbTaia, c^opMupyeicn 
OTBeTHoe cooSu^eHMe, yKa3biBaK) uj.ee c 6 om. 
OTBeTHoe cooeu^eHMe npoTOKona GSMP, 
yKa3biBaK3LAee c 6 om, npeACTaBnnei co 6 om 
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KonuK) cooTBeTGTByHDLU.ero 3 anpocHoro 

coo 6 meHMS, B 03 BpameHHoro c noneM 626 
"pe 3 yjibTaT", yKa 3 biBaioi_AMM c 6 o m. KoMMyiaTop, 
BbiAatoLUMki OTBeTHoe coo 6 LL^eHne npoTOKona 
GSMP, yKa3biBaK3L4ee Hannnue c6osr, b otbst Ha 
HeyAaHHbiPi pe 3 ynbTaT cooGLAeHMa 3 anpoca, He 
MOAMC(DH 4 HpyeT COCTOaHMe COeAMHeHMfl B 
KOMMyTaTope. 

B coo 6 la©hmm npoTOKona GSMP, KOTopoe 
aBnaeica cooGmeHMeM 3 anpoca, none 628 "koa" 
MO>KeT o 6 ecneHMBaTb AononHMTenbHyio 

MHcpopMaAUfo OTHOcmeribHO pe 3 yjibTaia. 
Hanpmviep, none 628 "koa" MO>KeT coAep>KaTb 
koa olumOkm, onpeAen^NDLAUM Tun olumOkm, 
Bbi 3 BaBLuePi c 6 om. CneAyeT MMeTb b BMAy, hto 
MHONCeCTBO pa 3 J 1 HHHblX TMnOB KOAOB MOI“yT 6 blTb 
onpeAeneHbi Ana Mcnonb 30 BaHMa b none 626 
"koa". npuMepaMM koaob olumOok MoryT cny>KMTb 
cneAyK)LAne: OTKa 3 , cneAMcjDMHecKMM Ana 

KOHKpeTHoro Tuna coo 6 u 4 eHnn; HeonpeAeneHHan 
npnHUHa, He nepeKpbiBaeMaa ApyrMMM TMnaMM 
koaob cOoeB; HeAeMCTBMTenbHoe cooOLAeHMe 
3 anpoca; onpeAeneHHoe cooGmeHne 3 anpoca 
He BbinonHaeTca Ha ashhom KOMMyTaTope; 
HeAeHCTBmenbHbiM HOMep ceaHca nopia; no 
MeHbLueH Mepe oamh onpeAeneHHbiM nopT He 
cyLAOCTByei; no MeHbweM Mepe oamh 
onpeAeneHHbiM nopT HeMcnpaBeH; no MeHbiueM 
Mepe oamh onpeAeneHHbiM VPI/VCI HaxoAMTca 
BHe AMana 30 Ha Ana no MeHbuieM Mepe OAHoro 
onpeAeneHHoro nopia; onpeAeneHHoe 
coeAMHeHMe He cyiAecTByei; onpeAeneHHaa 
BbixoAHaa BeTBb He cyiAecTByeT; onpeAeneHHaa 
BbixoAHaa BeTBb y>Ke yciaHOBneHa Ana 
KOHKpeTHoro MHoroKpaTHoro coeAMHeHMa Ha 
onpeAeneHHOM BbixoAHOM nopie; AOCTMTHyT 
MaKCMManbHbiM npeAen Ana MHoroKpaTHbix 
coeAMHeHMM, noA£jep>KMBaeMbix KOMMyiaiopoM; 
AOCTMTHyT MaKCMManbHbiM npeAen Ana BeTBeM, 
KOTopbiM MO>KeT noAAepxMBaTbca 

onpeAeneHHbiM MHoroKpaTHbiM coeAMHeHMeM; 
o^LAaa npo 6 neMa, CBa 3 aHHaa c B 03 M 0 >KH 0 CTaMM 
MHoroKpaTHoro coeAMHeHMa, noAAep>KMBaeMoro 
KOMMyiaiopoM . Pa 3 yMeeTca, mop/t 6 biTb 
Mcnonb 3 QBaHbi m ApyrMe KOAbi. KpoMe Toro, 
none 628 "koa" MO>KeT o 6 ecneHMBaTb Apyryio 
MHCjDOpMaAMK) B OTBeTHOM C 006 l_AeHMM 
ycneujHoro pesynbTaia v\nv\ cooOi_AeHMM TMna 
"coSbiTMe". none 628 "koa" He Mcnonb 3 yeica b 
coo 6 LAeHMax 3 anpoca npoTOKona GSMP m 
ycTaHaBnuBaeica b Hynb. 

none 630 "MAeHTMcjDMKaTop onepau,MM" 
Mcnonb 3 yeTca Ana Toro, htoOn yBa 3 aTb 
coo^meHMe 3 anpoca npoTOKona GSMP c 
cooGmeHMeM OTBeia npoTOKona GSMP B 
coo 6 iAeHMM 3 anpoca npoTOKona GSMP 
KOHTponnep KOMMyTaAMM BbiOMpaeT 3 HaneHMe 
MAeHTMcjDMKaTopa onepaLjMM Ana nona 630 . B 
cooOiAeHMM OTBeia npoTOKona GSMP 3 HaneHMe 
MAeHTMcjDMKaTopa onepapMM Ana nona 630 
ycTaHaBnuBaeica Ha 3 HaneHMe 

MAeHTMcjDMKaTopa onepauMM M 3 cooOLAeHMa 
3 anpoca, Ha KOTopoe OTBenaeT 

cooTBeTCTByioLAee coo6i_AeHMe OTBeia 
npoTOKona GSMP nocKonbKy coo 6 i_AeHMe TMna 
"co 6 biTMe" npoTOKona GSMP He TpeOyeT 
OTBeia, to b HeM none 630 MAeHTMcjDMKaTopa 
onepaAMM ycTaHOBneHO b Hynb. 

CneAyeT MMeTb b BMAy, hto npMBeAeHHoe 
BbiLLie onMcaHMe noneM "BepcMa", "TMn 
cooOiAeHMa", "pe 3 ynbTaT", "koa", 
"MAeHTMcjDMKaTop Onepai^MM" npMMeHMMO ko 
B ceM coo 6 LAeHMaM npoTOKona GSMP, 3 a 
MCKnKDHeHMeM coo 6 LAeHMM npoTOKona 6 nM 30 CTM 
GSMP. OTnMHMa ot o 6 i_Aero onMcaHMa 


npHBOAaTca b tom Mepe, KaK sto HeoOxoAMMO. 

flna coo 6 LU,eHMM ynpaBneHMa coeAMHeHMeM 
npoTOKona GSMP none 632 "HOMep ceaHca 
nopia" o 6 ecneHMBaeT HOMep ceaHca Ana 
BXOAHoro nopia. B nacTHOCTM, 3 HaneHMe nona 
5 632 "HOMep ceaHca nopia" yKa 3 biBaeT HOMep 

ceaHca nopia Ana BXOAHoro nopia 
KOMMyTaTopa, yKa 3 aHHoro b none 634 "bxoahom 
nopT". Ka>KAbiM nopT KOMMyTaTopa 
noAqep>KMBaeT HOMep ceaHca nopia, 
10 npMCBoeHHbiM KOMMyiaiopoM. HoMep ceaHca 
nopia ocTaeTca HeM 3 MeHHbiM, noKa nopT 
HaXOAMTCa B pa 0 OTOCnOCO 0 HOM COCTOaHMM. 
OAHaKO ecnM nopT ciaHOBMTca 
pa 6 oTocnoco 6 HbiM nocne OTKa 3 a, to 
reHepMpyeTca hobum omMHaioiAMMca HOMep 
ceaHca nopia. npeAnoHTMTenbHO HOBbiPi HOMep 
ceaHca nopia reHepupyioT cnynaMHbiM o 0 pa 3 OM. 
EcnM KOHTponnep KOMMyiai^MM nepeAaeT 
cooOiAeHMe 3 anpoca ynpaBneHMa coeAMHeHMeM 
npoTOKona GSMP, KOTopoe MMeeT 
HeAeMCTBMTenbHoe none 632 "HOMep ceaHca 
20 nopia", to KOMMyiaTop pe>xeKTMpyeT 

cooSLAeHMe 3 anpoca ynpaBneHMa coeAMHeHMeM 
npoTOKona GSMP nyieM nocbinKM OTBeTHoro 
coo^meHMa ynpaBneHMa coeAMHeHMeM, 
yKa 3 biBaHDLnero HanMHMe cOoa, b kotopom none 
828 "koa" yKa 3 biBaeT HeAeMCTBMTenbHbiM HOMep 
25 ceaHca nopia, Bbi 3 BaBUUMM c 6 om. TexyiAMM 

HOMep ceaHca nopia MoweT 6 biTb nonyneH c 
Mcnonb 30 BaHMeM cooOLAeHMa 

KOHcjDMrypupoBaHun npoTOKona GSMP. 

B coo 6 iAeHMM ynpaBneHMa coeAMHeHMeM 
3Q npoTOKona GSMP none 634 "bxoahom nopT" 

yK 33 biBaeT bxoahom nopT KOMMyTaTopa c 
Mcnonb 30 BaHMeM 32 - 6 MTOBoro 3 HaneHMa, 

npMCBoeHHoro KOMMyiaiopoM none 638 

"bxoahom VPI" MAeHTMcjDMAMpyeT BMpTyanbHbiM 
ATM MapujpyT, nociynaioLAMM Ha bxoahom nopi 
35 KOMMyTaTopa, yKa 3 aHHbiM noneM 634 "bxoahom 

nopT", a none 640 "bxoahom VCI" 
MAeHTMcjDMAMpyeT BMpTyanbHbiM ATM KaHan, 
nociynaHDLAMM no BMpTyanbHOMy MapnipyTy, 
yK 33 aHHOMy noneM 638 "bxoahom VPI". 

B coo 6 LAeHMM ynpaBneHMa coeAMHeHMeM 
40 npoTOKona GSMP none 642 "BbixoAHOM nopT" 

yKa 3 biBaeT BbixoAHOM nopT KOMMyTaTopa c 
Mcnonb 30 BaHMeM 32 - 6 MTOBoro 3 HaneHMa, 

npMCBoeHHoro KOMMyiaiopoM . none 646 

"BbIXOAHOM VPI" MAeHTMcjDMAMpyeT BMpTyanbHbiM 
ATM MapnipyT, BbixoAaLAMM M 3 BbixoAHoro nopia 
45 KOMMyTaTopa, yKa 3 aHHoro noneM 642 

"BbixoAHOM nopT", a none 648 "BbixoAHOM VCI" 
MAeHTMcjDMAMpyeT BMpTyanbHbiM ATM KaHan, 
BbixoAaLAMM no BMpTyanbHOMy MapujpyTy, 
yK 33 aHHOMy noneM 646 "BbixoAHOM VPI". 

5Q flna coo 6 i±i,eHMa ynpaBneHMa coeAMHeHMeM 

npoTOKona GSMP none 650 "HMcno nepexoAOB" 
AaeT HMcno BbixoAHbix BeTBeM b coeAMHeHMM 
BMpTyanbHoro KaHana. none 650 Mcnonb 3 yeTca 
b cooOLAeHMM "npoBepMTb AepeBo" ynpaBneHMa 
coeAMHeHMeM npoTOKona GSMP. flna Bcex 
55 cooGLAeHMM ynpaBneHMa coeAMHeHMeM 

npoTOKona GSMP none 650 yciaHaBnMBaeTca 
Ha Hynb nepeAaioLAMM y 3 noM m MTHopMpyeTca 
npneMHbiM y 3 noM. B paccMaipMBaeMOM 
BapMaHTe ocyLAecTBneHMjq pe 3 epBHoe none 652 , 
KOTopoe He Mcnonb 3 yeTca Ana cooOLAeHMM 
60 ynpaBneHMa coeAMHeHMeM npoTOKona GSMP, 

yciaHaBnMBaeTca Ha Hynb nepeAaioLAMM y 3 noM 
m MTHopMpyeTca npMeMHbiM y 3 noM. 

none 654 "npMopMTeT" b cooGLAeHMM 
ynpaBneHMa coeAMHeHMeM npoTOKona GSMP 
onpeAeaaeT npMopMTeT coeAMHeHMa. 
HaMBbicLUMM npMopMTeT o 6 o 3 HaHaeTca HyneM, a 
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caMbiM HM3KMM npMopMTeT oGoaHanaeTcn q-1, 
rfle q - HMcno npnopuTeTOB, KOTopoe mo>kbt 
noAaepxuBaTb BbixoAHOM nopT KOMMyiaiopa. 
Hucno q a^ Ka>KAoro BbixoAHoro nopia 
KOMMyiaiopa MO>xeT 6biTb nonyneHO H3 
cooGLqeHMn KOHcfMrypMpoBaHMn nopia GSMP. 
Ka>KAoe coeAMHeHMe BMpTyanbHoro KaHana 
MoxeT 6biTb ycTaHOBiieHO c onpeAeneHHbiM 
KanecTBOM o6cny>KMBaHMn, nyieM npMCBoeHMn 
eMy npnopmeia npn yciaHOBneHMM. flnn 
coeAMHeHMM BMpTyanbHoro KaHana, KOTopbie 
coBMecTHO Mcnonb3yioT oamh m tot >xe 
BbixoAHOM nopT, ATM aneMeHT AaHHbix b 
coeAHHeHnn c 6onee bwcokmm npnopmeTOM c 
6onbLueM BepomHOCTbio 6yAeT ompaBneH M3 
KOMMyiaiopa, neM ATM aneMeHT AaHHbix b 
coeAHHeHMM c MeHee BbicoKUM npnopmeraM, 
ecnn o6a ohm npMcyTCTByioT b KOMMyiaiope b 
oaho m to >xe BpeMB. none 654 "npMopMTei" 
ncnonbsyeTca b coo6i_i4eHMnx "Ao6aBMTb 
nepexoA" m "nepeMecTMTb nepexoA" 
ynpaBneHMn coeAMHeHMeM npoTOKona GSMP. 
Ecnn coo6LAeHMe 3anpoca ynpaBneHMn 
coeAMHeHMeM npoTOKona GSMP ("AoSaBMTb 
nepexoA" unM "nepeMecTMTb nepexoA") MMeeT 
3HaneHMe b none 654 "npMopMTei", KOTopoe He 
noAAep>KMBaeTcn KOMMyiaiopoM, to 
KOMM yTaTOp npMCBaMBaeT HaMBbICLUMM 

npMopMTei, noAAep>KKy KOToporo oh 
o6ecneHMBaeT. B Apyrux coo6LU,eHMnx 
ynpaBneHMn coeAMHeHMeM npoTOKona GSMP 
none 654 "npMopMTeT" yciaHaBnMBaeTcn Ha 
Hynb nepeAaKHAMM y3noM m MTHopMpyeTca 
npneMHbiM y3noM. 

Coo 6 u 4 SHMe "Ao 6 aBMTb nepexoA" nBnneicn 
coo 6 LneHMeM ynpaBneHMn coeAMHeHMeM 
npoTOKona GSMP, Mcnonb 3 yeMbiM Ann 
yciaHOBneHMB coeAMHeHMn BMpTyanbHoro 
KaHana MnM Ann AoSaBneHMn AononHMTenbHOM 
BeTBM k cyLAecTByfOLAeMy coeAMHeHMto 
BMpTyanbHoro KaHana. CoeAMHeHMe 

onpeAenneTcn noneM 634 "bxoahom nopT", 
noneM 638 "bxoahom VPI" m noneM 640 
"bxoahom VCI", a BbixoAHan BeTBb 
onpeAenneTcn noneM 642 "BbixoAHOM nopT", 
noneM 646 "BbixoAHOM VPI> m noneM 648 
"BbixoAHOM VCI", npMHeM npMopMTeT 
coeAMHeHMn onpeAenneTcn noneM 654 
"npMopMTeT". KpoMe Toro, cooSmeHMe 
"AoOaBMTb nepexoA" MO>xeT Mcnonb30BaTbcn 
Ann npoBepKM cocTonHMn coeAMHeHMn, 
3 anoMHeHHoro b ATM KOMMyiaiope. Ha cjDnr.13a 
noKa3aHa oOoOmeHHan AMarpaMMa, 
MnnrocTpMpyHDLAan paGoiy ATM KOMMyiaiopa, 
KOTopbiM npMHMMaeT cooGLqeHMe 3anpoca 
"AoSaBMTb nepexoA" npoTOKona GSMP ot 
KOHTponnepa KOMMyiaqMM. Ha ciane 600 
KOHTponnep KOMMyiaqMM nepeAaeT coo^meHMe 
3 anpoca "AoOaBMTb nepexoA" npoTOKona GSMP, 
KOTopoe npMHMMaeicn ATM KOMMyiaiopoM. 
ATM KOMMyTaTOp Ha 3 Tane 662 onpeAenneT, 
cyiu,ecTByeT nM b KOMMyiaiope coeAMHeHMe 
BMpTyanbHoro KaHana, KaK onpeAeneHO noneM 
634 "bxoahom nopT", noneM 638 "bxoahom VPI" 
m noneM 640 "bxoahom VCI" npMHmoro 
coo6LneHMB 3 anpoca "Ao 6 aBMTb nepexoA". EcnM 
KOMMyTaTOp Ha 3Tane 622 onpeAenneT, hto 
TaKoe BupTyanbHoe coeAMHeHMe He cymecTByeT, 
to Ha GTane 664 ATM KOMMyTaTOp 
ycTaHaBnMBaeT coeAMHeHMe, KaK onpeAeneHO b 
cooGmeHMM 3 anpoca "Ao 6 aBMTb nepexoA". EcnM 
KOMMyTaTOp Ha 3Tane 622 onpeAenneT, hto 
TaKoe BMpTyanbHoe coeAMHeHMe cyiAecTByei; to 
Ha 3 Tane 666 ATM KOMMyTaTOp onpeAenneT, 
cymecTByeT nM b KOMMyiaiope BbixoflHan BeTBb, 


KaK onpeAeneHO noneM 642 "BbixoAHOM nopT", 
noneM 646 "BbixoAHOM VPI" m noneM 648 
"BbixoAHOM VCI" npMHmoro coo6LqeHMn 3anpoca 
"Ao6aBMTb nepexoA". EcnM onpeAeneHO, hto 

TaKOM BbIXOAHOM BeTBM HeT, TO ATM KOMMyTaTOp 
5 Ha 3Tane 668 AoGaBnneT HOByio BbixoAHyio 
BeTBb, KaK onpeAeneHO b coo6i_AeHMM 3anpoca 
"Ao6aBMTb nepexoA". Flocne 3TanoB 664 MnM 
668 KOMMyTaTOp Ha 3Tane 670 onpeAenneT, 
ocyLqecTBneHa nM yKa3aHHan onepaqMn 
10 ycneniHO. EcnM onepaqi/m 6bina HeycneniHOM, to 
ATM KOMMyTaTOp Ha 3Tane 672 nocbinaeT 
KOHTponnepy KOMMyTau,MM coo€>ineHMe oTBeia 
"Ao6aBMTb nepexoA", KOTopoe nBnneicn KonMeM 
coo6LneHMn 3anpoca "Ao6aBMTb nepexoA" c 
noneM 626 "pe3ynbTaT", yKa3biBafOLqMM c6om 
C oo6LAeHMe OTBeia "Ao6aBMTb nepexoA" MOxeT 
Taioxe onpeAenMTb TMn OTKa3a c noMOLAbio 
cooTBeTCTByfOLAero KOAa b none 628 "koa". EcnM 
Ha 3Tane 670 onpeAeneHO, hto onepauMn 
ycneiuHO 3aBepLueHa, to ATM KOMMyTaTOp Ha 
3Tane 674 npoBepneT none 626 "pe3ynbTaT" 
20 cooOmeHMn 3anpoca "AoOaBMTb nepexoA", 
HTo6bi onpeAenMTb, cneAyeT nM nepeAaBaTb 
OTBeT b cnynae ycneujHoro 3anpoca. EcnM none 
"pe3ynbTaT" coo^LAeHMn 3anpoca yK33biBaeT 
AckAII, to ATM KOMMyTaTOp Ha 3Tane 676 
nocbinaeT OTBeT c MHAMKaqMeM ycneujHOM 
25 onepau,MM KOHTponnepy KOMMyiaqMM . 

CooOLAeHMe OTBeia "AoSaBMTb nepexoA" 
nBnneicn KonMeM cooGmeHMn 3anpoca 
"AoSaBMTb nepexoA" c noneM 626 "pe3ynbTaT M , 
yKa3biBaHDLqMM ycneniHbiM pe3ynbTaT. EcnM 
3Q KOMMyTaTOp Ha 3Tane 666 onpeAenneT, hto 
B bixoAHan BeTBb, onpeAeneHHan b coo6LAeHMM 
sanpoca "Ao6aBMTb nepexoA", y>Ke cymecTByeT, 
to KOMMyTaTOp Ha 3Tane 680 npoaepneT, 

nBnneicn nM npMopMTeT, onpeAeneHHbiM b none 
"npMopMTeT" 654 coo6u4eHMn 3anpoca, 

35 omMHaioLAMMcn ot TeKymero npMopMTeia 

AaHHOM BbIXOAHOM BeTBM. EcnM KOMMyTaTOp 
onpeAenMn, hto 3anpai_UMBaeMbiM npMopMTeT 
OTnMHaeTcn ot TeKyiAero npMopMTeia, to 

KOMMyTaTOp Ha 3Tane 682 M3MeHneT npMopMTeT 
BbixoAHOM BeTBM Ha tot, KOTopbiM onpeAeneH b 
40 cooSLAeHMM 3anpoca "AoGaBMTb nepexoA". EcnM 

npMOpMTeTbl OAMHaKOBbl, TO KOMMyTaTOp He 
M3MeHneT npnopmeT (noK33aHO GTanoM 684). 

CooOiAeHMe "yAanMTb nepexoA" nBnneicn 
cooOmeHMeM ynpaBneHMn coeAMHeHMeM 
npoTOKona GSMP, Mcnonb3yeMbiM Ann 
45 yAaneHMn coeAMHeHMn BMpTyanbHoro KaHana, 

MnM b cnynae nocneAHeM BeTBM, Ann yAaneHMn 
coeAMHeHMn BMpTyanbHoro KaHana. 
CoeAMHeHMe onpeAenneTcn noneM 634 
"bxoahom nopT", noneM 638 "bxoahom VPI" m 
5Q noneM 640 "bxoahom VCI", a BbixoAHan BeTBb 

onpeAenneTcn noneM 642 "bwxoahom nopT", 
noneM 646 "BbixoAHOM VPI" m noneM 648 
"BbixoAHOM VCI". Ha $Mr.13b noKa3aHa 
o6o6LAeHHan AMarpaMMa, MnmocTpMpyioLAan 
paSoTy ATM KOMMyiaiopa, KOTopbiM npMHMMaeT 
55 coo^LAeHMe aanpoca "yAanMTb nepexoA" 

npoTOKona GSMP ot KOHTponnepa KOMMyTaAMM. 
Ha 3Tane 690 KOHTponnep KOMMyTaqMM 
nepeAaeT coo6LneHMe 3anpoca "yAanMTb 

nepexoA" npoTOKona GSMP, KOTopoe 

npMHMMaeicn ATM KOMMyiaiopoM. ATM 
60 KOMMyTaTOp Ha 3Tane 692 onpeAenneT, 

cymecTByeT nM b KOMMyiaiope coeAMHeHMe 
BMpTyanbHoro KaHana, KaK onpeAeneHO noneM 
634 "bxoahom nopT", noneM 638 "bxoahom VPI" 
m noneM 640 "bxoahom VCI" npMHmoro 
coo6i_AeHMn 3anpoca "yAanMTb nepexoA" EcnM 
KOMMyTaTOp Ha 3Tane 622 onpeAenneT, hto 
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TaKoe BupTyajibHoe coeflMHeHne cymecTByeT, to 
H a 3 Tane 694 ATM KOMMyTaTop onpeAenneT, 
cymecTByeT nn b KOMMyTaTope BbixoAHaa BeTBb, 
KaK onpeAeneHo norieM 642 "BbixoAHOH nopT", 
noneM 646 "BbixoAHOH VP I" h noneM 648 
"BbixoAHoCi VCI" npHHfiToro coo 6 LAeHHfl 3 anpoca 
"yAanHTb nepexoA". Ecnn onpeAeneHo, hto 
T axan BbixoAHaa BeTBb ecTb, to ATM 
KOMMyTaTop Ha 3 Tane 696 yAanneT BbixoAHyro 
BeTBb, KaK onpeAeneHo b coo 6 i_AeHHH 3 anpoca 
"yAanHTb nepexoA". riocne 3 Tana 696 
KOMMyTaTop Ha 3 Tane 698 onpeAermeT, 
ocy LAecT bji e h a nn yxasaHHan onepau,n^ 
ycneujHO. Ecnn onepaAHfl 6 bina ycneujHOH, to 
ATM KOMMyTaTop Ha 3 Tane 700 npoBepseT none 
626 "pe 3 ynbTaT" coo^labhub 3 anpoca "yAanHTb 
nepexoA", HTo 6 bi onpenenHTb, cneAyeT nn 
nepeAaBaTb OTBei b cnynae ycneujHoro 
3 anpoca. Ecnn none "pe 3 ynbTaT M cooSlabhmb 
3 anpoca yKa 3 biBaeT AckAII, to ATM KOMMyTaTop 
Ha 3 Tane 702 nocbinaeT OTBeT c HHAHKaAHen 
ycneujHOH onepaijMH yAaneHun BeTBH 
KOHTponnepy KOMMyTaAHH. Coo 6 uj,eHHe OTBeTa 
"yAanHTb nepexoA" flBnneTCB Konnen 
coo^LAeHMB 3 anpoca "yAanHTb nepexoA" c 
noneM 626 "pe 3 ynbTaT", yKa 3 biBafOLAHM 
ycneujHbiM pesynbTaT. Ecnn Ha 3 Tane 700 
onpeAeneHo, hto OTBei b cnynae ycnexa He 
TpeOyeTcn, to KOMMyTaTop He BbipaOaTbiBaeT 
OTBeTHoro cooOLAeHun ( 3 Tan 704). Ecnn 
KOMMyTaTop Ha 3 Tane 692 onpeAenneT, hto 
coeAMHeHMe, onpeAeneHHoe b cooOLAeHHH 
3 anpoca "yAanuTb nepexoA", He cyi_AecTByeT, 
mam KOMMyTaTop Ha 3 Tane 692 onpeAenneT, hto 
B bixoAHan BeTBb, onpeAeneHHaa b coo 6 i_AeHHH 
3 anpoca "yAanuTb nepexoA", He cyi_AecTByeT, 
mam KOMMyTaTop Ha 3 Tane 698 onpeAenneT, hto 
onepauMA yflaneHMA HeycneniHa, to KOMMyTaTop 
Ha 3 Tane 706 nepeAaeT cooOLAeHne OTBeTa 
"yAanHTb nepexoA" c HHAHKaAHen c 6 on 
KOHTponnepy KOMMyTau.nn c yKasaHHeM 
cooTBeTCTBytoiAero KOAa c 6 oa. CooOLAeHHe 
OTBeTa "yAanuTb nepexoA" c HHAHKaAHen c 6 oa 
AB nneTCA Konnen npHHAToro cooOLneHHA 
3 anpoca "yAanHTb nepexoA" c noneM 626 
"pe 3 ynbTaT", yKa 3 biBaK)LAHM c 6 oh, h c THnoM 
c 6 on, yKa 3 biBaeMbiM cooTBeTCTByjoiAHM koaom 
qOoa b none 628 "koa". 

CooOu^eHHe "yAanHTb AepeBo" 

Hcnonb3yeTca Ann yAaneHHA Bcero coeAHHeHnn 
BHpTyanbHoro KaHana nyTeM yAaneHHA Bcex 
ocTaBLUHXCA BeTBen coeAHHeHHA. CoeAHHeHHe 
onpeAenAeTcn noneM 634 "bxoahoh nopT", 
noneM 638 "bxoahoh VPI" h noneM 640 
"bxoahoh VCI". none 642 "BbixoAHOH nopT", 
none 646 "BbixoAHOH VPI" h none 648 
"BbixoAHOH VCI" b cooSLAeHMH "yAanHTb 
AepeBo" He Mcnonb3yK)Tca. Ha cf)Hr.13c 
noKa3aHa oOoOiAeHHan AnarpaMMa, 
HnnKJCTpHpyfOLAan paOoTy ATM KOMMyTaTopa, 
KOTopbiH npHHHMaeT cooOLAeHHe 3anpoca 
"yAanHTb AepeBo" npoTOKona GSMP ot 
KOHTponnepa KOMMyTaAHH. Ha 3Tane 710 
KOHTponnep KOMMyTaAHH nepeAaeT coo6LAeHHe 
3anpoca "yAanHTb AepeBo" npoTOKona GSMP, 
KOTopoe npHHHMaeTcn ATM KOMMyTaTopoM. 
ATM KOMMyTaTop Ha 3Tane 712 onpeAenneT, 
cymecTByeT ah b KOMMyTaTope coeAHHeHHe 
BHpTyanbHoro KaHana, KaK onpeAeneHo noneM 
634 "bxoahoh nopT", noneM 638 "bxoahoh VPI" 
h noneM 640 "bxoahoh VCI" npHHAToro 
cooGiAeHHA 3anpoca "yAanHTb AepeBo". Ecah 
KOMM yTaTop Ha 3Tane 712 onpeAenneT, hto 
TaKoe coeAHHeHHe BHpTyanbHoro KaHana 
cymecTByeT, to Ha 3Tane 714 ATM KOMMyTaTop 


yAanneT coeAHHeHHe (h TeM caMbiM Bee 
AepeBo), KaK onpeAeneHo b cooGlashhh 3anpoca 
"yAanHTb AepeBo". riocne 3Tana 714 
KOMMyTaTop Ha 3Tane 716 onpeAenaeT, 
ocyiAecTBneHa ah yKa3aHHan onepaAna 
5 ycneujHO. Ecnn onepaAna 6bina ycnemiHOH, to 

ATM KOMMyTaTop Ha 3Tane 718 npoBepaeT none 
626 "pe3ynbTaT" cooOLAeHna 3anpoca "yAanHTb 
AepeBo", HTo6bi onpeAenHTb, cneAyeT nn 
nepeAaBaTb OTBeT b cnynae ycneujHoro 
1Q 3anpoca. Ecnn none "pe3ynbTaT" cooOLAeHHa 

3anpoca yKa3biBaeT AckAII, to ATM KOMMyTaTop 
Ha 3Tane 720 nocbinaeT OTBeT c HHAHKaAHen 
ycneiuHOH onepaunn yAaneHna AepeBa 
KOHTponnepy KOMMyTapHH. Coo6uj,eHHe OTBeTa 
"yAanHTb AepeBo" c HHAHKaAHen ycnexa 
aBnaeTca Konnen npHHaToro coo6LU,eHHfl 
sanpoca "yAanHTb AepeBo" c noneM 626 
"pe3ynbTaT", yKa3biBafOLAHM ycneiuHbin 
pe3ynbTaT. Ecnn Ha GTane 716 onpeAeneHo, hto 
OTB eT b cnynae ycnexa He TpeOyeTcn, to 
KOMM yTaTop He BbipaOaTbiBaeT OTBeTHoro 
20 cooOLAeHHn (3Tan 722). Ecnn KOMMyTaTop Ha 

3Tane 712 onpeAenaeT, hto coeAHHeHHe, 
onpeAeneHHoe b coo6i_AeHMH 3anpoca "yAanHTb 
AepeBo", He cyi_AecTByeT , hah KOMMyTaTop Ha 
3Tane 712 onpeAenneT, hto onepau,nfl yAaneHi/m 
HeycneLUHa, to KOMMyTaTop Ha 3Tane 724 
25 nepeAaeT coo6uj,eHHe OTBeTa "yAanHTb AepeBo" 

c HHAHKaAHen c6on KOHTponnepy KOMMyTau,HH c 
yKasaHHeM cooTBeTCTByHDLAero KOAa c6on. 
CooOLAeHHe OTBeTa "yAanHTb AepeBo" c 
HHAHKaiAHen c6o n BBnneTcn Konnen npHHBToro 
3Q cooSLAeHHn 3anpoca "yAanHTb AepeBo" c noneM 

626 "pe3ynbTaT", yKa3biBa*OLAMM c6om, h c THnoM 
c6o 9\, yKa3blBaeMblM COOTBeTCTByfOLAHM KOAOM 

c6on b none 628 "koa". 

Coo6uj,eHHe "npoBepHTb AepaBo" 

Hcnonb3yeTcn aa^ npoBepKH nncna BeTBen 
35 coeAHHeHHn BHpTyanbHoro KaHana. 

CoeAHHeHHe onpeAenneTcn noneM 634 
"bxoahoh nopT", noneM 638 "bxoahoh VPI" h 
noneM 640 "bxoahoh VCI". none 642 "BbixoAHOH 
nopT", none 646 "BbixoAHOH VPI" h none 648 
"BbixoAHOH VCI" b coo^LAeHHH "npoBepHTb 
40 AepeBo" He Hcnonb3yKDTcn, ycTaHaBnHBaioTCfi b 

Hynb KOHTponnepoM KOMMyTaAHH h 
H rHopnpytoTcn KOMMyTaTopoM. Ha c|DHr.13d 
noKa3aHa o6o6LAeHHafl AnarpaMMa, 
HnnfocTpHpyjoLAan paOoTy ATM KOMMyTaTopa, 
KOTopbiH npHHHMaeT cooOiAeHHe 3anpoca 
45 "npoBepHTb Aapaso" npoTOKona GSMP ot 

KOHTponnepa KOMMyTaAHH. Ha 3Tane 730 
KOHTponnep KOMMyTaAHH nepeAaeT cooSLASHHe 
3anpoca "npoBepHTb AepeBo" npoTOKona GSMP, 
KOTopoe npHHHMaeTcn ATM KOMMyTaTopoM 
5Q ATM KOMMyTaTop Ha 3Tane 732 onpeAenneT, 

cyLAecTByeT ah b KOMMyTaTope coeAHHeHHe 
BHpTyanbHoro KaHana, KaK onpeAeneHo noneM 
634 "bxoahoh nopT", noneM 638 "bxoahoh VPI" 
h noneM 640 "bxoahoh VCI" npHHBToro 
coo6LU,eHHfl 3anpoca "npoBepHTb AepeBo". Ecnn 
55 KOMMyTaTop Ha 3Tane 732 onpeAenaeT, hto 

TaKoe coeAHHeHHe BHpTyanbHoro KaHana 
cymecTByeT, to Ha 3Tane 734 ATM KOMMyTaTop 
npoBepneT AencTBHTenbHoe nncno BeTBen Ann 
KOHKpeTHoro coeAHHeHHfl h cpaBHHBaeT 
AencTBHTenbHoe nncno c TeM, KOTopoe yKa3aHO 
60 b none 650 "nncno BeTBen" npHHHToro 

coo6LneHHfl 3anpoca "npoBepHTb AepeBo". Ecnn 
KOMMyTaTop Ha 3Tane 736 onpeAenseT, hto 
yKasaHHbie nncna coBnaAaioT, to yKa3aHHan 
onepaAHn ocyLAecTBneHa ycneujHO. Ecnn 
onepaAnn 6bina ycnemiHOH, to ATM KOMMyTaTop 
Ha 3Tane 738 npoBepneT none 626 "pe3ynbTaT" 
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coo^meHMfl 3anpoca "npoBepmb AepeBo", 
HTo6bi onpeflenuTb, cneAyeT nn nepeAaeaTb 
OTBeT b cnynae ycnewHoro 3anpoca. EcnM none 
"pe3ynbTaT" coo6LAeHMfi 3anpoca yKa3biBaeT 
AckAII, to ATM KOMMyTaTop Ha 3Tane 740 
nocbinaeT OTBeT c MHAMKaAMeM ycneujHOM 
onepau,MM npoBepKn AepeBa KOHTponnepy 
KOMiviyTai^MM CooOiASHne oTBeia "npoBepmb 
AepeBo" c MHAMKaAMeM ycnexa flBnneTcn KonMeM 
npMHAToro coo6LAeHnn 3anpoca "npoBepmb 
AepeBo" c noneM 626 "pe3ynbTaT", 
yKasbiBahOLAUM ycneLUHbiM pe3ynbTaT. EcnM Ha 
3Tane 738 onpeAeneHO, hto OTBeT b cnynae 
ycnexa He TpeOyeTca, to KOMMyTaTop He 
BbipaOaTbiBaeT OTBeTHoro coo6iAeHnn (3Tan 
742). EcnM KOMMyTaTop Ha GTane 732 
onpeAenneT, hto coeAMHeHMe, onpeAeneHHoe b 
coo 6 la©hmm 3anpoca "npoBepMTb AepeBo", He 
cyLAecTByeT, to KOMMyTaTop Ha 3Tane 744 
nepeAaeT coo6meHMe OTBeTa "npoBepuTb 
AepeBo" c MHAMKaAneM c6on KOHTponnepy 
KOMMyTai^nn c yKa3aHMeM cooTBeTCTByioiAero 
KOAa cOon. CooOiAeHne OTBeTa "npoBepuTb 
AepeBo" c MHAMKaAMeM c6on nBnneTcn KonnePi 
npMHnToro coo^LAeHun 3anpoca "npoBepuTb 
AepeBo" c noneM 626 "pe3ynbTaT", 
yKa3biBafOLAHM c 6 om, m c TunoM c6on, 
yKa3biBaeMbiM cooTBeTCTBytoLAMM koaom c6on b 
none 628 "koa". EcnM KOMMyTaTop Ha 3Tane 736 
onpeAenneT, hto onepaAMn npoBepKM 
HeycneujHa, to KOMMyTaTop Ha 3Tane 746 
ycTaHaBnuBaeT AeMCTBMTenbHbiM HOMep BeTBePi 
b none 650 "nucno BeTBeM" coo6LAeHMn OTBeTa 
"npoBepuTb AepsBo" c MHAMKaAMeM c6on m 
nepeAaeT ero k KOHTponnepy KOMMyTaAMM c 
noneM 628 "koa", ycTaHOBneHHbiM b Hynb. 

Coo6uj,eHHe "yAanMTb Bee" Mcnonb3yeTcn 
Ann yAaneHun Bcex coeAMHeHMM Ha bxoahom 
nopTe KOMMyTaTopa. Bxoahom nopT 
onpeAenneTcn noneM 634 "bxoahom nopT". B 
cooOLAeHMM "yAanuTb Bee" none 638 "bxoahom 
VPI", none 640 "bxoahom VCI", none 642 
"BbixoAHOM nopT", none 646 "BbixoAHOM VPI" m 
none 648 "BbixoAHOM VGI" He Mcnonb3yiOTcn, 
ycTaHaBnMBaroTcn b Hynb KOHTponnepoM 
KOMMyTaL^MM M MTHOpMpyiOTCn KOMMyTaTOpOM. 
Ha cjDMr.13e noKa3aHa oOoOLASHHan AMarpaMMa, 
MnntocTpMpyfOLAan paOoTy ATM KOMMyTaTopa, 
KOTopbiM npMHMMaeT cooOLAeHMe 3anpoca 
"yAanMTb Bee" npoTOKona GSMP ot 
KOHT ponnepa KOMMyTapMM. Ha 3Tane 750 
KOHTponnep KOMMyTaAMM nepeAaeT cooOLAeHMe 
sanpoca "yAanMTb Bee" npoTOKona GSMP, 
KOTopoe npMHMMaeTcn ATM KOMMyTaTopoM. 
ATM KOMMyTaTop Ha 3Tane 752 onpeAenneT, 
cymecTByKDT rin KaKMe-nM6o coeAMHeHMn Ha 
bxoahom nopTe KOMMyTaTopa, KaK onpeAeneHO 
noneM 634 "bxoahom nopT" npMHnToro 
cooGlashme 3anpoca "yAanMTb Bee". EcnM 
KOMMyTaTop Ha 3Tane 752 onpeAenneT, hto 
T aKMe coeAMHeHMn cyiAecTByioT, to Ha 3Tane 
754 ATM KOMMyTaTop yAanneT Bee coeAMHeHMn 
Ann BXOAHoro nopTa KOMMyTaTopa, KaK 
onpeAeneHO b npMHnTOM cooOLAeHMM 3anpoca 
"yAanMTb Bee". 3aTeM KOMMyTaTop Ha 3Tane 756 
onpeAenneT, ocyiAecTBneHa nv \ yKa3aHHan 
onepau,Mn ycneniHo. Ecjim onepaAMn 6bina 
ycnemHOM, to ATM KOMMyTaTop Ha 3Tane 758 
npoBepneT none 626 "pe3ynbTaT" coo6LAeHMn 
3anpoca "yAanMTb Bee", HToSbi onpeAenMTb, 
cneAyeT nM nepeAaBaTb OTBeT b cnynae 
ycneujHoro 3anpoca. EcnM none "pesynbTaT" 
coo^LAeHMn 3anpoca yKa3biBaeT AckAII, to ATM 
KOMMyTaTop Ha 3Tane 760 nocbinaeT OTBeT c 
MHAMKau,MeM ycneujHOM onepaAMM yAaneHMn 


KOHTponnepy KOMMyTaAMM. Coo6i_AeHMe OTBeia 
"yAanMTb Bee" c MHAMKaAMeM ycnexa nBnneTcn 
KonMeM npMHnToro cooOLAeHMn 3anpoca 
"yAanMTb Bee" c noneM 626 "pe3ynbTaT M , 
yKa3biBaKJLAMM ycneLUHbiM pe3ynbTaT. EcnM Ha 
5 3Tane 758 onpeAeneHO, hto OTBeT b cnynae 
ycnexa He TpeOyeTcn, to KOMMyTaTop He 
BbipaOaTbiBaeT OTBeTHoro cooOmeHMn (3Tan 
762). EcnM KOMMyTaTop Ha 3Tane 752 
onpeAenneT, hto HeT coeAMHeHMM Ann BXOAHoro 
10 nopTa, onpeAeneHHoro b cooSlabhmm 3anpoca 
"yAanMTb Bee", to KOMMyTaTop Ha 3Tane 764 
nepeAaeT cooOLAeHMe OTBeia "yAanMTb Bee" c 
MHA^KauMeM c6on KOHTponnepy KOMMyTapMM c 
yK33aHMeM cooTBeTCTByioLAero KOAa c6on. 
CooOiAeHMe OTBeTa "yAanMTb Bee" c 
MHAMKaAMeM c6on nBnneTcn KonMeM npMHnToro 
coo6iAeHMn 3anpoca "yAanMTb Bee" c noneM 626 
"pe3ynbTaT", yKa3biBafOLAMM c6om, m c TMnoM 
c6on, yKa3biBaeMbiM cooTBeTCTByioLAMM koaom 
c6on b none 628 "koa". 

CooOiAeHMe "nepeMecTMTb KopeHb" 
20 npeACTaBnneT coOom cooOLAeHMe ynpaBneHMn 
coeAMHeHMeM npoTOKona GSMP, Mcnonb3yeMoe 
Ann nepeMeiAeHMn Bcero AepeBa BMpTyanbHbix 
coeAMHeHMM c TeKyiAero BXOAHoro nopTa, 
BXOAHOrO VPI M BXOAHOrO VCI K HOBbIM 
BXOAHOMy nopTy, BXOAHOMy VPI m BXOAHOMy 
25 VCI. Ha cjDMr. 1 3f noKasaHa CTpyKTypa 
coo6LAeHMn 770 "nepeMecTMTb KopeHb" 
ynpaBneHMn coeAMHeHMeM npoTOKona GSMP, 
Mcnonb3yeMoro b KanecTBe 3anpoca m OTBeTa. 
Goo6LAeHMe 770 "nepeMecTMTb KopeHb" 
3Q ynpaBneHMn coeAMHeHMeM npoTOKona GSMP 
coAep>KMT (b nopnAKe ot CTapmero 6MTa k 
MnaALueMy 6MTy) cneAy^LAMe nonn: 8-6MTOBoe 
none 622 "BepcMn", 8-6MTOBoe none 624 "TMn 
cooOLAeHMn", 8-5MTOBoe none 626 "pe3ynbTaT", 
8-6MTOBoe none 628 "koa", 32-6MTOBoe none 
35 630 "MAeHTMcjDMKaTop onepaAMM", 32-6MTOBoe 

none 632 "HOMep ceaHca nopTa", 32-6MTOBoe 
none 772 "cTapbiPi bxoahom nopT"; 4-6MTOBoe 
cnoBO 774, ycTaHOBneHHoe Ha Hynb; 12-6nTOBoe 
none 776 "cTapbiM bxoahom VPI", 16- 6MTOBoe 
none 778 "CTapbiM bxoahom VGI", 32-6MTOBoe 
40 none 780 "HOBbiM bxoahom nopT"; 8-6MTOBoe 
cnoBO 782, ycTaHOBneHHoe Ha Hynb; 12-6nTOBoe 
none 784 "HOBbiM bxoahom VPI", 16- OMTOBoe 
none 786 "HOBbiM bxoahom VCI", 32-6MTOBoe 
pe3epBHoe none 788. none 622 "BepcMn", none 
624 "TMn cooOLAeHMn", none 626 "pe3ynbTaT", 
45 none 628 "koa", none 630 "MAeHTMC^MKaTop 
onepaAMM", none 632 "HOMep ceaHca nopTa" 
Mcnonb3yK)Tcn npMHAMnManbHO TeM xe nyTeM, 
KaK m Ann ApyrMX coo6LAeHMM ynpaBneHMn 
coeAMHeHMeM npoTOKona GSMP, KaK 
5Q paccMOTpeHO Bbime. Pe3epBHoe none 788 He 
Mcnonb3yeTcn, ycTaHaBnMBaeTcn Ha Hynb 
nepeAaTHMKOM m MmopMpyeTcn npMeMHMKOM. B 
cooOlashmm "nepeMecTMTb KopeHb" TeKymae 
coeAMHeHMe BMpTyanbHoro KaHana 

onpeAenneTcn noneM 772 "CTapbiM bxoahom 
55 nopT"; noneM 776 "CTapbiM bxoahom VPI", noneM 
778 "CTapbiM bxoahom VCI", a HOBoe 
coeAMHeHMe BMpTyanbHoro KaHana 

onpeAenneTcn noneM 780 "HOBbiM bxoahom 
nopT"; noneM 784 "HOBbiM bxoahom VPI" m noneM 
786 "HOBbiM bxoahom VCI". Ha 0Mr.13g 
60 noKa3aHa o6o6LAeHHan AMarpaMMa, 

MnniocTpMpyKJLAan pa^OTy ATM KOMMyTaTopa, 
KOTopbiM npMHMMaeT cooOLAaHMe 3anpoca 
"nepeMecTMTb KopeHb" npoTOKona GSMP ot 
KOHT ponnepa KOMMyTaAMM. Ha 3Tane 790 
KOHTponnep KOMMyTaAMM nepeAaeT coo^meHMe 
3anpoca "nepeMecTMTb KopeHb" npoTOKona 
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GSMP, KOTopoe npuHHMaeTCfl ATM 
KOMMyTaTopoM. ATM KOMMyiarap Ha 3Tane 792 
onpeflen^eT, cyu^ecTByeT nn b KOMMyTaTope 
coeAHHeHne BMpTyanbHoro KaHana, KaK 
onpefleneHO noneM 772 "CTapbiM bxoahom nopT", 
noneM 776 "CTapbiM bxoahom VPI" m noneM 778 
"GTapbiM bxoahom VCI" npMHflToro coo6LAeHMn 
3anpoca "nepeMecTMTb KopeHb". Ecnn 
KOMMyiaTop Ha 3Tane 792 onpeAenneT, hto 
TaKoe coeAMHeHMe BMpTyanbHoro KaHana 
cymecTByeT, to Ha 3Tane 794 ATM KOMMyiaTop 
nBnneTcn jim coeAMHeHMe BMpTyanbHoro KaHana, 
onpeAenneMoe noneM 780 "HOBbiM bxoahom 
nopT", noneM 784 "HOBbiM bxoahom VPI" m noneM 
786 "HOBbiM bxoahom VCI", He Ha3HaneHHbiM. 
Eonn Ha 3Tane 794 onpeAeneHO, hto TaKoe 
coeAMHeHMe BMpTyanbHoro KaHana nBnseTcn He 
Ha3HaHeHHbiM, to KOMMyTaTop Ha STane 796 
nepeMemaeT Ka>KAyto BbixoAHyio BeTBb 
cyiAecTByfOLAero coeAMHeHMH BMpTyanbHoro 
KaHana AJifl ycTaHOBneHun HOBoro coeAMHeHMM 
BMpTyanbHoro KaHana, KaK onpeAeneHO b 
cooOLAeHMM 3anpoca "nepeMecTMTb KopeHb". 
nocne 3Tana 796 KOMMyTaTop Ha 3Tane 798 
onpeAenaeT, ocyLuecTBneHa nv\ yKa3aHHan 
onepau,n?i ycneniHo. EcnM onepaAMfl 6bina 
ycneujHOM, to ATM KOMMyTaTop Ha OTane 800 
npoBepneT none 626 "pe3ynbTaT" cooOiAeHHn 
3anpoca "nepeMecTMTb KopeHb", hto6n 
onpeAenuTb, cneAyeT nn nepeAaBaTb OTBeT b 
cnynae ycneLUHoro 3anpoca. EcnM none 
"pe3ynbTaT" cooOLneHMa 3anpoca yKa3biBaeT 
AckAII, to ATM KOMMyTaTop Ha 3Tane 802 
nocbinaeT OTBeT c MHAMKaAMeM ycneLUHOM 
onepaAMM nepeMemeHun KopHfl 

KOHTponnepy KOMMyTau,MM. Coo6meHMe 
oTBeTa "nepeMecTMTb KopeHb" c MHAMKaL4MeM 
ycnexa BBnneTcn KonnePi npMHAToro cooOLueHMn 
3anpoca "nepeMecTMTb KopeHb" c noneM 626 
"pe3ynbTaT M , yKa3biBaioLAMM ycneiiJHbiM 
pe3ynbTaT. Ecnn Ha 3Tane 800 onpeAeneHO, hto 
OTB eT b cnynae ycnexa He Tpe6yeTcs, to 
KOMM yTaTop He BbipaGaTbiBaeT OTBeTHoro 
coo6meHMfi (3Tan 804). EcnM KOMMyTaTop Ha 
3Tane 792 onpeAenneT, hto CTapoe 
coeAMHeHMe, onpeAeneHHoe b coo6LAeHMM 
3anpoca "nepeMecTMTb KopeHb", He cymecTByeT, 
to KOMMyTaTop Ha 3Tane 806 nepeAaeT 
cooOineHMe OTBeTa "nepeMecTMTb KopeHb" c 
MHAMKai4MeM c6on KOHTponnepy KOMMyTauMM c 
yKa3aHMeM cooTBeTCTByhoi_u,ero KOAa cOon. 
CooOLneHne OTBeTa "nepeMecTMTb KopeHb" c 
MHAMKau,MeM cOon SBnaeTCfl KonMeM npMHAToro 
cooGlashm^ 3anpoca "nepeMecTMTb KopeHb" c 
noneM 626 "pe3ynbTaT", yKa3biBaKJLU,MM c6om m c 
T unoM c6on, yKa3biBaeMbiM coot B eTCT By 10114 mm 
koaom c6on b none 628 "koa". Ec nn KOMMyTaTop 
Ha 3Tane 794 onpeAenneT, hto HOBoe 
coeAMHeHMe BMpTyanbHoro KaHana, 

onpeAeneHHoe b cooOLAeHMM 3anpoca 
"nepeMecTMTb KopeHb", BBnneTcn Ha3HaHeHHbi m , 
TO KOMMyTaTop He npOM3BOAMT HMKaKMX 
M3MeHeHMM B CyLL4eCTByhOLL4MX COeAMHeHMflX M 

ycTaHaBnMBaeT none 628 "koa" b Hynb b 
coo^LAeHMM OTBeTa "nepeMecTMTb KopeHb" c 
MHAMKau,MeM c6on (3Tan 808) nepeA nepeAaneM 
ero KOHTponnepy KOMMyTau,MM Ha 3Tane 806. 

Eme oaho cooOLAeHMe ynpaBneHMn 
coeAMHeHMeM npoTOKona GSMP cooSmeHMe 
"nepeMecTMTb BeTBb" Mcnonb3yeTca aha 
nepeMeLueHMa oahom BbixoAHOM BeTBM 
coeAMHeHMn BMpTyanbHoro KaHana c ee 
TexyLAero BbixoAHoro nopTa, BbixoAHoro VPI m 
BbixoAHoro VCI k HOBOMy BbixoAHOMy nopTy, 
HOBOMy VPI M HOBOMy VCI B TOM >Ke CaMOM 


coeAMHeHMM BMpTyanbHoro KaHana. Ha c|DMr.13h 
noKa3aHa CTpyKTypa coo6LU,eHMfl 820 
"nepeMecTMTb BeTBb" ynpaBnem/m coeAMHeHMeM 
npoTOKona GSMP, Mcnonb3yeMoro b KanecTBe 
3anpoca m OTBeTa. CooGLAeHMe 820 
5 "nepeMecTMTb BeTBb" ynpaBneHi/m coeAMHeHMeM 
npoTOKona GSMP coAep>KMT (b nopnAKe ot 
CT apmero 6 mt3 k MnaALiieMy 6MTy) cneAyfOLAMe 
nona: 8-6MTOBoe none 622 "BepcMn", 8-6MTOBoe 
none 624 "TMn coo6LL4©HMn", 8-6MTOBoe none 
10 626 "pe3ynbTaT", 8-6MTOBoe none 628 "koa", 

32-6MTOBoe none 630 "MAeHTMCfcMKaTop 
onepau,MM", 32-0MTOBoe none 632 "HOMep 
ceaHca nopTa", 32-6MTOBoe none 634 "bxoahom 
nopT"; 4-6MTOBoe cnoBO 636, ycTaHOBneHHoe Ha 
Hynb; 12-6MTOBoe none 638 "bxoahom VPI", 16- 
6MTOBoe none 640 "bxoahom VCI", 32-6MTOBoe 
none 822 "CTapbiM BbixoAHOM nopT"; 8-6MTOBoe 
cnoBO 824, ycTaHOBneHHoe Ha Hynb; 12-6nTOBoe 
none 826 "CTapbiM BbixoAHOM VPI", 16- OMTOBoe 
none 828 "CTapbiM BbixoAHOM VCI", 32-6MTOBoe 
none 830 "HOBbiM BbixoAHOM nopT"; 8-6MTOBoe 
20 cnoBO 832, ycTaHOBneHHoe Ha Hynb; 12-6MTOBoe 
none 834 "HOBbiM BbixoAHOM VPI", 16- 6MTOBoe 
none 836 "HOBbiM BbixoAHOM VCI", 24-6MTOBoe 
pe3epBHoe none 838, none 940 "npMopMTeT". 
none 622 "BepcMfl", none 624 "TMn coo6LU,eHMfl", 
none 626 "pe3ynbTaT", none 628 "koa", none 
25 630 "MAeHTMcjDMKaTop onepaL4MM", none 632 

"HOMep ceaHca nopTa" Mcnonb3yHDTC?i 

npMHAMnManbHO TeM >xe nyTeM, KaK m AnB APyrnx 
coo0LU,eHMM ynpaBneHMn coeAMHeHMeM 

npoTOKona GSMP, KaK paccMOTpeHO Bbime. 
30 Pe3epBHoe none 838 He Mcnonb3yeTC?i, 
ycTaHaBnMBaeTCfl Ha Hynb nepeAaTHMKOM m 
M mopMpyeTcn npMeMHMKOM. none 940 
"npMopMTeT" Mcnonb3yeTcn aHanorMHHbiM 
o0pa3OM, KaK onMcaHO Bbnue Ann nonn 654 
"npMopMTeT" coo6i!4©HMn ynpaBneHMn 
35 coeAMHeHMeM npoTOKona GSMP. B coo 6 ll 4 ©hmm 
" nepeMecTMTb BeTBb" coeAMHeHMe 

BMpTyanbHoro KaHana onpeAenneTcn noneM 634 
"bxoahom nopT", noneM 638 "bxoahom VPI", 
noneM 640 "bxoahom VCI". CTapan BeTBb 
coeAMHeHMfl BMpTyanbHoro KaHana 
40 onpeAenneTcn noneM 822 "CTapbiM BbixoAHOM 
nopT", noneM 826 "CTapbiM BbixoAHOM VPI", 
noneM 828 "CTapbiM BbixoAHOM VCI". HoBan 
BeTBb coeAMHeHMfl BMpTyanbHoro KaHana 
onpeAenneTcn noneM 830 "HOBbiM BbixoAHOM 
nopT", noneM 834 "HOBbiM buxoahom VPI" m 
45 noneM 836 "HOBbiM BbixoAHOM VCI". Ha dpv\r. 13i 
noKa3aHa oOoOmeHHan AMarpaMMa, 
MnniocTpMpyhOLAan pa^OTy ATM KOMMyTaTopa, 
KOTopbiM npMHMMaeT coo6ii4eHMe 3anpoca 
"nepeMecTMTb BeTBb" npoTOKona GSMP ot 
5Q KOHTponnepa KOMMyTau,MM. Ha 3Tane 842 

KOHTponnep KOMMyTaAMM nepeAaeT coo0iA©HMe 
3anpoca "nepeMecTMTb BeTBb" npoTOKona 
GSMP, KOTopoe npMHMMaeTcn ATM 
KOMMyTaTopoM. ATM KOMMyTaTop Ha 3Tane 844 
onpeAenneT, cyiAecTByeT nM b KOMMyTaTope 
55 coeAMHeHMe BMpTyanbHoro KaHana, KaK 

onpeAeneHO noneM 634 "bxoahom nopT", noneM 
638 "bxoahom VPI", noneM 640 "bxoahom VCI" 
npMHHToro cooOiAeHMfl 3anpoca "nepeMecTMTb 
BeTBb". EcnM KOMMyTaTop Ha 3Tane 844 
onpeAenneT, hto TaKoe coeAMHeHMe 
60 BMpTyanbHoro KaHana cyiAecTByeT, to 

KOMMyTaTop Ha 3Tane 846 onpeAenseT, 
cyiAecTByeT nM b stom coeAMHeHMM 
BMpTyanbHoro KaHana CTapaa BbixoAHafi BeTBb, 
KaK onpeAeneHO noneM 822 "CTapbiM BbixoAHOM 
nopT", noneM 826 "CTapbiM BbixoAHOM VPI", 

noneM 828 "CTapbiM BbixoAHOM VCI" npMHAToro 
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coo6u4eHHfi 3anpoca "nepeMecTMTb BeTBb". Ecjim 
H a GTane 846 onpeAeneHO, hto TaKae CTapae 
BbixoAHae BeTBb cymecTByeT, to KOMMyTaTop Ha 
3Tane 848 AoSaBneeT HOByto BbixoAHyho BeTBb, 
KaK onpeAeneHO noneM 830 "HOBbM BbixoAHOM 
nopT", noneM 834 "HOBbiM BbixoAHOM VPI" m 
noneM 836 "HOBbiM BbixoAHOM VCI" b cooSmeHUM 
3anpoca "nepeMecTHTb BeTBb" m ynaneeT 
CTapyHD BbixoAHyfo BeTBb, KaK onpeAeneHO b 
cooGmeHHM 3anpoca "nepeMecTMTb BeTBb". 
riocne 3Tana 848 KOMMyTaTop Ha 3Tane 850 
onpeAeneeT, ocyLAecTBneHa nn yKa3aHHae 
onepau.nn ycneiUHO. EcnM onepaAMe Obina 
ycneujHOM, to ATM KOMMyTaTop Ha 3Tane 852 
npoBepeeT none 626 M pe3ynbTaT M coo6i_AeHMe 
3anpoca "nepeMecTMTb BeTBb", HTo6bi 
onpeAenMTb, cneAyeT nn nepeAaBaTb OTBeT b 
cnynae ycneiuHoro 3anpoca. EcnM none 
"pe3ynbTaT" coo6i_AeHMe 3anpoca yKa3biBaeT 
AckAII, to ATM KOMMyTaTop Ha 3Tane 854 
nocbinaeT OTBeT c MHAMKai^M eM ycneLUHOM 
onepaAMM nepeMeujeHMe BeTBM KOHTponnepy 
KOMMyTai^nM. CooOiAeHne OTBeTa "nepeMecTMTb 
BeTBb" c MHAHKaAneM ycnexa eBneeTce KonMeM 
npuH^Toro coo6i_AeHMe 3anpoca "nepeMecTMTb 
BeTBb" c noneM 626 "pe3ynbTaT", yKa3biBaK3i_AMM 
ycneujHbiM pe3ynbTaT. EcnM Ha 3Tane 852 
onpeAeneHO, hto OTBei b cnynae ycnexa He 
Tpe6yeTcn, to KOMMyTaTop He BbipaSaTbiBaeT 
OTBeTHoro coo^LAeHMfl (3Tan 856). EcnM 
KOMMyTaTop Ha 3Tane 844 onpeAenneT, hto 
coeAMHeHMe BMpTyanbHoro KaHana, 

onpeAeneHHoe b cooGLAeHMM 3anpoca 
"nepeMecTMTb BeTBb", He cymecTByeT, MnM ecnM 
KOMMyTaTop Ha 3Tane 846 onpeAenneT, hto 
CT apan BeTBb, onpeAeneHHan b coo6i_AeHMM 
3anpoca "nepeMecTMTb BeTBb", He cyLAecTByeT, 
MnM ecnM KOMMyTaTop Ha 3Tane 850 onpeAenMT, 
hto onepai^nn nepeMemeHMA BeTBM HeycneujHa, 
to KOMMyTaTop Ha 3Tane 858 He MOAMcf3MAMpyeT 
HMKaKMX coctobhmm coeAMHeHMM m nepeAaeT Ha 
3Tane 860 cooGmeHMe OTBeTa "nepeMecTMTb 
BeTBb" c MHA^KaAMeM c6o n KOHTponnepy 
KOMMyTaAMM c yxa3aHMeM cooTBeTCTByioLAero 
KOAa c6oa. CooOLAeHMe OTBeTa "nepeMecTMTb 
BeTBb" c MHAMKaAMeM c6on BBnneTca KonMeM 
npMHfiToro cooOLAeHMn 3anpoca "nepeMecTMTb 
BeTBb" c noneM 626 "pe3ynbTaT", yKa3biBafoi_AMM 
c5om, m c TMnoM c6ofl, yKa3biBaeMbiM 
cooTBeTCTByraLAMM koaom c6on b none 628 
"koa". 

OOecneHMBan ynpaBneHMe 

KOMMyTaAHOHHblMM nOpTaMM, COOSLAeHMe 
ynpaBneHMB nopTaMM npoTOKona GSMP 
oOecnenuBaeT B03MO>KHOCTb aKTMBM3aAMM nopTa 
Ana ocyLAecTBneHMB o6cny>KMBaHMB, 
MCKnjoneHMTi nopTa M3 npoAeAypbi 
o0cny>KMBaHMn, 3aKonbAOBbiBaHMB MnM 
ycTaHOBKM b McxoAHoe cocTOAHMe. Ha cf3Mr.14 
npeACTaBneHa CTpyKTypa cooGLAeHMa 870 
ynpaBneHMn nopTOM npoTOKona GSMP, 
Mcnonb3yeMoro b KanecTBe cooGmeHMM 3anpoca 
m OTBeTa. CooOLAeHMe 870 ynpaBneHMe nopTOM 
npoTOKona GSMP MO>xeT coAepwaTbca b none 
546 coo6LAeHMe npoTOKona GSMP 
MHKancynMpoBaHHoro naKeTa 540 npoTOKona 
GSMP, KaK noKa3aHO Ha cf)Mr.11a. CornacHO 
cf)nr.14, cooOLAeHMe 870 ynpaBneHMe nopTOM 
npoTOKona GSMP coAep>KMT (b nopeAKe ot 
CT apniero OMTa k MnaALneMy) cneAyfOLAMe none: 
8-6MTOBoe none 622 "BepcMe", 8-6MTOBoe none 
624 "TMn coo6i_ASHMe", 8-6MTOBoe none 626 
"pe3ynbTaT", 8-6MTOBoe none 628 "koa", 
32-6MTOBoe none 630 "MAeHTMcjDMKaTop 
onepaAMM", 32- 6MTOBoe none 872 "nopT", 


32-6MTOBoe none 874 "HOMep ceaHca nopTa"; 
32-6MTOBoe none 876 "HOMep 

nocneAOBaTenbHOCTM coObiTMe", 8-6MTOBoe 
none 878 "cfxnar co6biTMe", 8-6MTOBoe none 880 
"AnMTenbHOCTb", 16-6MTOBoe none "cf)yHKAMe". 
5 none 622 "BepcMe", none 624 "TMn coo6LASHMe", 
none 626 "pe3ynbTaT", none 628 "koa", none 
630 "MAeHTMCpMKaTop onepaAMM", none 874 
"HOMep ceaHca nopTa" Mcnonb3yHDTce 
npMHAunManbHO TeM >Ke nyTeM, kbk m Ann APyrMX 
10 cooOLAeHMM ynpaBneHMe coeAMHeHMeM 

npoTOKona GSMP, KaK paccMOTpeHO Bbiwe. 
none 872 "nopT" yKa3biBaeT HOMep nopTa, Ann 
KOToporo npMMeHeeTce cooSmeH Me ynpaBneHMe 
nopTOM npoTOKona GSMP. CooGmeHMe 
ynpaBneHMe nopTOM npoTOKona GSMP MMeeT 
KOHKpeTHoe none "TMn coo6i_AeHMe" m 
pa3nMHHbie B03MO>KHbie Cf)yHKAMM, KOTOpbie 
MoryT ObiTb onpeAeneHbi b none 882 "cfjyHKAMe". 
HeKOTopbie M3 cfryHKAMM coo6LneHMB 

ynpaBneHMe nopTOM npoTOKona GSMP 
BKnKDHaKDT cneAyKDLAee: cjoyHKAMn BKnjoneHMe, 
20 cfjyHKAH^ OT«nK)HeHMe, cjDyHKAnn BHyTpeHHero 
3aKonbAOBbiBaHMe, cf3yHKAMe BHeujHero 
3aKonbAOBbiBaHMe, cfjyHKAMe AByHanpaBneHHoro 
saKonbAOBbiBaHMe, cfjyHKAMe cOpoca BXOAHoro 
nopTa, cfjyHKAMe c6poca cjDnaroB coObiTMM. 
Ka>KAbiM KOMMyTaAMOHHbiPi nopT noAA©P>KM BaeT 
25 HOMep nocneAOBaTenbHOCTM co6biTMe m HaOop 

cf3naroB co6biTMM (no OAHOMy cf)nary co6biTMe Ha 
Ka>KAbiM TMn cooGLAeHMe "coObiTMe"). HoMep 
nocneAOBaTenbHOCTM coObiTMe 

ycTaHaBnMBaeTce b Hynb, KorAa nopT 
30 mhm AM anM3MpyeTce, m nonynaeT npMpaiAOHMe 

Ka>KAbiM pa3, KorAa Ha 3 tom nopTe 
o6Hapy>KMBaeTce acMHxpoHHoe co6biTMe, 
onoBeLAaeMoe cooOLAeHMeM "coObiTMe", 
He3aBMCMMO ot Toro, nepeAaHO nM cooOLUieHMe 
"coObiTMe" MnM HeT. EcnM KOMMyTaAMOHHbiM 
35 nopT nepeAaeT coo0LA©HMe "coObiTMe", oh 

ycTaHaBnMBaeT cooTBeTCTByfOLAMM cjDnar 
coObiTMe Ha a©hhom nopTe. TeM caMbiM nopTy 
He pa3peujeHO nepeAaBaTb APyroe cooOLAeHMe 
"coObiTMe" Toro >xe caMoro TMna, noKa 
cooTBeTCTByfOLAMM cfjnar co6biTMe He 6yAeT 
40 cGpoLueH cpyHKAMeM cGpoca c^naroB coGbiTMPi 

coo6LAeHMe ynpaBneHMe nopTOM npoTOKona 
GSMP. L4cnonb30BaHMe cjDnaroB coObiTMM 
oOecneHMBaeT npocToe ynpaBneHMe noTOKOM, 
npeAOTBpaLAafOLuee neperpy3Ky KOHTponnepa 
KOMMyTaA^n cooOLAeHMeMM "coObiTMe" co 
45 CTopoHbi KOMMyTaTopa. B cooOLAeHMM 3anpoca 

ynpaBneHMe nopTOM npoTOKona GSMP none 
876 "HOMep nocneAOBaTenbHOCTM co6biTMe" He 
Mcnonb3yeTce, ycTaHaBnMBaeTce Ha Hynb 
KOHTponnepoM KOMMyTaAMM m MrHopMpyeTce 
50 KOMMyTaTOpOM. B C006uJ,SHMM OTBeTa 

ynpaBneHMe nopTOM npoTOKona GSMP c 
MHAMKaAMeM ycnexa none 876 "HOMep 
nocneAOBaTenbHOCTM coObiTMe" yKa3biBaeT 
TeKymee 3HaneHMe HOMepa 

nocneAOBaTenbHOCTM coObiTMe 

55 KOMMyTaAMOHHoro nopTa, onpeAeneHHoro b 

npMHeTOM coo6la©hmm 3anpoca ynpaBneHMe 
nopTOM npoTOKona GSMP B coo^meHMM 
3anpoca ynpaBneHMe nopTOM npoTOKona GSMP 
c noneM 882 "cjDyHKAMe", onpeAeneK3Lu,MM c6poc 
cf3naroB co6biTMM, KOHKpeTHbie 6MTbi b none 878 
oo "cfinarM co^biTMM" MoryT Mcnonb30BaTbce jnjw 

c6poca cooTBeTCTBytoLAMX cjDnaroB co6biTMM b 
nopTe, onpeAeneHHOM noneM 872 "nopT". B 
coo6i_a©hmm OTBeTa ynpaBneHMe nopTOM 
npoTOKona GSMP c MHAMKaAMeM ycnexa, b 
kotopom none 882 "cfcyHKAMe" onpeAeneeT 
c6poc cfDnaroB co6biTMM, 6MTbi none 878 "cjonarM 
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coSbiTHM" ycTaHaBiiMBafOTC^ Ha TeKyiAMe 
3HaHeHMfl, cooTBeTCTByfomne cjDnaraM co6biTMM 
Ann onpeAeneHHoro nopia, nocne Toro KaK 
cjDnarM co6biTMM, onpeAeneHHbie b cooGLueHMM 
3anpoca, 6yAyT c6poi_ueHbi. IlyieM yciaHOBKH 
nonn "cpnarn co6biTMM" Ha Bee Hynn b 
coo6LneHMM ynpaBJieHMa nopTOM npoTOKona 
GSMP c noMOLAbK) cjDyHKLjMM c6poca cjDnaroB 
coSbiTHM , KOHTpojinep KOMMyiaUjUM cnocoSeH 
nonynuTb TeKymee cocToaHne cjDnaroB co6biTMM 
m TeKyiAMM HOMep nocneAOBaTenbHOCTM 
co6buna Ana onpeAeneHHoro nopia 6e3 
M3MeHeHna cocTonHMn cjDnaroB coGbiTMM. B 
ApyrMX coo^meHMax ynpaBJieHMa nopTOM 
npoTOKona GSMP c ApyrMM onpeAeneHHbiM 
noneM "c(DyHKL\Ma" none 878 "cfuian/i coGbiTMM" He 
Mcnojib3yeTca 3 ycTaHaBJiMBaeica b Hyiib 
KOHTpojinepoM KOMMyTai^MM m MTHopMpyeTcn 
KOMMyiaTopoM. ["lone 880 "AnMTejibHOCTb" 
ncnojib3yeTca TonbKO b coo6meHMnx 

ynpaBJieHMa nopTOM npoTOKona GSMP c noneM 
882 "cjDyHKi^Ma", onpeAeneHHbiM KaK cjDyHKLiMn 
BHyipeHHero 3aKonbu,OBbiBaHMa, cjDyHKU,Mn 
BHeujHero 3aKonbu,OBbiBaHna MnM cjD yHKL^Ma 
AByHanpaBneHHoro 3aKonbi4CBbiBaHMa. none 
880 "AnMTenbHOCTb" oSecneHMBaeT 

AnMTenbHOCTb (b ceicyHAax), b TeneHMe kotopom 
coxpaHaeTca cocToaHMe 3aKonb40BbiBaHMa. no 
MCTeneHMM yciaHOBneHHoro MHTepBana nopT, 
KOTOpbIM HaXOAMnca B COCTOaHMM 

3aKonbi40BbiBaHMa, aBTOMaTMHecKM 

B03BpaLnaeTca b paOonee cocToaHMe. B 
cooSLAeHMM ynpaBneHMa nopTOM c pa3nMHHbiM 
onpeAeneHHbiM noneM 882 "cjDyHKL^Ma" none 880 
"AnMTenbHOCTb" He Mcnonb3yeTca. Oho 
ycTaHaBnMBaeTcn Ha Hynb KOHTponnepoM 
KOMMyTaL^MM M MHHOpMpyeTCn KOMMyTaTOpOM. B 
cooOiAeHMax ynpaBneHMa nopTOM none 882 
"cjDyHKpMa" onpeAenaeT AeMCTBMe, KOTopoe 
Aon>KHO ObiTb ocyiAecTBneHO (onpeAeneHHoe 
AeMCTBMe ocyiAecTBnaeTca He3aBMCMMO ot 
TexyLAero CTaTyca nopia). 0yHKU,Ma BhcmoneHMa 
bboamt nopT b pa6onee cocToaHMe, a cjDyHKU,Mn 
OTKnioHeHMa BbiBOAMT nopT M3 paSonero 
cocToaHMa. OyHKi^Mn BHyipeHHero 
3aKonbAOBbiBaHMn BbinonHaeT BHyipeHHee 
3aKonbAOBbiBaHMe (ATM aneMeHTbi AanHbix, 
npMXOAaiAMe Ha bnxoahom nopT c KOMMyiaiopa, 
3aKonbAOBbiBaioTca nepe3 bxoahom nopT 
oOpaTHO Ha KOMMyTaTop). <t>yHK4nn BHeujHero 
3aKonbAOBbiBaHMa BbinonHaeT BHeniHee 
3aKonbAOBbiBaHMe (ATM eneMeHTbi AaHHbix, 
npMXOAflLUMe Ha bxoahom nopT M3 BHeLUHeM 
nMHMM CBa3M , 3aKonbAOBbiBaioTca Ha 3a a b 
nMHMIO CBA31/I Ha CjDM3MHeCKOM ypOBHe, 6e3 BBOfla 
bo bxoahom nopT). 0yHKu,Ma AByHanpaBneHHoro 
3aKonbAOBbiBaHMa BbinonHaeT KaK BHeLUHee, TaK 
m BHyipeHHee 3aKonb40BbiBaHMe. <t>yHKpMn 
cOpoca BXOAHoro nopia yciaHaBnMBaeT b 
McxoAHoe cocToaHMe bxoahom nopT (Bee 
coeAMHeHMa, npMXOAniAHe Ha KOHKpeTHbiM 
bxoahom nopT, yAanaioTca, a annapaTHbie 
cpeACTBa BXOAHoro m BbixoAHoro nopTOB 
nOBTOpHO MHML|ManM3MpyiOTCa 3 T3K HTO Bee 
3HaneHMa VPI/VCI Ana KOHKpeTHoro BXOAHoro 
nopia b Ta6nMne coeAMHeHMM nBnnioTcn 
He3anonHeHHbiMM). OyHKi^Mn c6poca cjDnaroB 
coSbiTMM c6pacbiBaeT dpnarw co6biTMM, KaK 
onMcaHo BbiLue. 

Coo^LAeHMa CTaTMCTMKM npoTOKona GSMP 
o6ecneHMBaioT B03MO>KHOCTb KOHTponnepy 
KOMMyiaAMM 3anpai_UMBaTb 3HaaeHna pa3nMHHbix 
CHeTHMKOB annapaTHbix cpeACTB, CBa3aHHbix c 

BXOAHbIMM M BbIXOAHbIMM nopT3MM KOMMyTaTOpa 
m c BMpiyanbHbiMM KaHanaMM. npeAycMOTpeHbi 


ABa Knacca cooOiAeHMM CTaTMCTMKM : cooGiAeHMa 
aKTMBHOCTM BMpTyanbHoro KaHana m coo6LAeHMa 
CTaTMCTMKM nopia m BMpTyanbHoro KaHana 
CooOLAeHMe aKTMBHOCTM BMpTyanbHoro KaHana 
Mcnonb3yeTCJi Ana onpeAeneHMn Toro, 

5 ocyiAecTBnnnacb nM nepeAana rpacpMKa no 

OAHOMy MnM HecKonbKMM onpeAeneHHbiM 
BMpTyanbHbiM KaHanaM. Coo6LneHne aKTMBHOCTM 
BMpTyanbHoro KaHana coAep>KMT OAHy MnM 
HecKonbKO 3anMceM aKTMBHOCTM BMpTyanbHoro 
10 KaHana. Ka>KAan 3anMCb aKTMBHOCTM 

BMpTyanbHoro KaHana Mcnonb3yeTcn Ann 
sanpoca m B03BpaTa b oTBeT MHcjDopMai4MM 

aKTMBHOCTM, OTHOCnLAeMCn K OAHOMy 
onpeAeneHHOMy BMpTyanbHOMy coeAMHeHMio. 
EcnM KOMMyTaTop noAAep>KMBaeT TpacjDMK, 
15 yHMTbiBaeMbiM Ha Ka»<Aoe BMpTyanbHoe 

coeAMHeHMe, to TexyiAee 3HaneHMe CHer-n/ma 
TpacjDMKa Ann Ka>KAoro KOHKpeTHoro 
BMpTyanbHoro coeAMHeHMn B03BpaiAaeTcn b 
none "cneT TpacjDMKa BMpTyanbHoro KaHana" 
3anMCM aKTMBHOCTM BMpTyanbHoro KaHana. 
20 Te«yLAee 3HaneHMe cneia TpacjDMKa 

cpaBHMBaeTcn c npeAbiAyiA^H 3HaneHMBMM 
Ann Ka>KAoro onpeAeneHHoro BMpTyanbHoro 
coeAMHeHMB Ann onpeAeneHMn Toro, 6bino nM 
BMpTyanbHoe coeAMHeHMe aKTMBHbiM b 
cooTBeTCTByioLAMM nepMOA- EcnM KOMMyTaTop 
25 noAAepxcMBaeT onpeAeneHMe TpacjDMKa, 

npMXOAnLAerocn Ha BMpTyanbHoe coeAMHeHMe 
HeKOTOpbIM MHbIM 06pa30M, OTnMHHbIM OT 
noAcneia TpacjDMKa, to pe3ynbTaT MO>xeT 
yKa3biBaTbcn Ann BMpTyanbHoro coeAMHeHMa c 
30 Mcnonb30BaHMeM nona "cjDnar" b 3anMCM 

aKTMBHOCTM BMpTyanbHoro KaHana. Coo6iAeHMa 
CTaTMCTMKM nopia m BMpTyanbHoro KaHana 
Mcnonb3yKDTca Ann onpoca pa3nMHHbix 
cneTHMKOB, onpeAeneHHbix Ann TpacjDMKa m 
olum^ok Ann nopia m BMpTyanbHoro KaHana. 
35 CooSLAeHMe CTaTMCTMKM nopia Mcnonb3yeTcn 

Ann nonyneHMa CTaTMCTMHecKMX A^HHbix nopia 
KOMMyiaiopa, onpeAeneHHoro b none "nopT" 
coo6LAeHMa, a cooSiAeHMe CTaTMCTMKM 
BMpTyanbHoro KaHana Mcnonb3yeTCfl Ann 
nonyneHMn CTaTMCTMHecKMX AaHHbix Ann 
40 BMpTyanbHoro KaHana (onpeAeneHHoro b nonnx 

VPI/VCI coo6iAeHMn) Ha bxoahom nopie 
KOMMyiaiopa, onpeAeneHHoro b none "nopT" 
cooGmeHMfl. 

Coo6iAeHMn KOHcjDMrypauMM npoTOKona 
GSMP no3BonnioT KOHTponnepy KOMMyTai^MM 
45 onpeAennTb cjDyHKU,MOHanbHbie bo3mo>khoctm 

ATM KOMMyTaTOpa B 6a30B0M KOMMyTai4MOHHOM 
6noKe. OnpeAeneHbi TpM TMna coo^LneHMM 
KOHcjDMrypai^MM npoTOKona GSMP: 

KOHcjDMrypai4MB KOMMyiaiopa, KOHcjDMrypau.MB 
5Q nopia, KOHcjDMrypau,Mn Bcex nopTOB. CooGLAeHMB 

KOHcjDMrypai^MM npoTOKona GSMP Mcnonb3yioT 
pa3nMHHbie cjDopMaTbi Ann cooGiAeHMn 3anpoca 
m cooGLueHMn OTBeia, nocKonbxy ohm coAep>xaT 
pa3nMHHyio MHcjDopMai4Mio b cbomx nonnx. 
nepeAaBaeMoe KOHTponnepoM KOMMyiauMM k 
55 ATM KOMMyTaTopy, coo^meHMe 3anpoca 

KOHcjDMrypai^MM KOMMyiaiopa, yKa3aHHoe 

KOHKpeTHbiM noneM "TMn coo6LAeHMn", 
3anpaujMBaeT y ATM KOMMyiaiopa AanHbie o 
ero rnoGanbHOM KOHcjDMrypaL^MM . 3aTeM 
KOMMyTaTop B03BpaLAaeT KOHTponnepy 
60 KOMMyTau,MM coo^LAeHMe OTBeia KOHcjDMrypai4MM 

KOMMyiaiopa, KOTopoe BKnioHaeT b ce6n nonn 
Ann TMna KOMMyiaiopa m mmchm KOMMyiaiopa 
Ann ATM KOMMyiaiopa, a Taioxe BepcMKD 
MHCTannupoBaHHoro annapaTHO-nporpaMMHoro 
oSecneneHMn KOMMyiaiopa. TMn KOMMyiaiopa 
npeAOCTaBnneTcn M3roTOBMTeneM KOMMyiaiopa 
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Ann MAeHTMcfci/iKai^MM cooTBeTCTByioLAero 
M3AenMfl, a mmh KOMMyiaTopa MO>xeT 
npeACTaBJi?iTb co 6 om 48-6MTOBbiM aApec IEEE 
802 MAC nnn MHyio BenMHMHy, KOTopaa 
ABnaeicn yHMxanbHOM b onepaAMOHHOM 
KomeKCTe KOMMyiaTopa. Coo6iAeHMe 3anpoca 
KOHc|Di/irypaL|HM nopia MMeeT CBoe coOcTBeHHoe 
none "Tun cooOLAeHun" m nepeAaeicn 
KOHTponnepoM KOMMyTai^MM k ATM 
KOMMyTaiopy. Coo6iAeHMe 3anpoca 

KOHcjDurypauuM nopia 3anpaujMBaeT y 
KOMMyiaTopa MHCpopMai4Mho KOHcjDMrypaAMM 
oAHoro nopia, xoiopbiM onpeAeneH b none 
"nopT" coo6LU,eHMn 3anpoca KOHcjDMrypaAMM 
nopia. KoMMyiaTop nepeAaeT KOHTponnepy 
KOMMyiai^MM cooGineHMe OTBeia KOHC^nrypai^MM 
nopia c MHAMKau.neCi ycnexa, KOTopoe BKnioHaeT 
b ce6n MHcjDopiviaL^Mfo KOHC^Mrypai^MM Ann 
bxoahom m BbixoAHOM CTopoH onpeAeneH Horo 
nopia. HHc|DopMai 4 Mn KOHcj^nrypaunn b 
coo^LAeHMM OTB©Ta KOHcjDnrypai4MM nopia c 
MHAHKai4neM ycnexa BKnioHaeT cneAyro LJj.ee : 
TexyLAMM HOMep ceaHca nopia, MMHMManbHoe 
3HaMeHne VPI b TaOnni^e coeAMHeHMM Ha 
bxoahom nopie, KOTopoe MO>xeT 
noAAepxMBaibcn npoTOKonoM GSMP, 

MaKCMManbHoe 3HaneHMe VPI b Ta6nm_|e 

coeAHHeHMM Ha bxoahom nopie, KOTopoe MO>xeT 
noAAep>KMBaTbcn npoTOKonoM GSMP, 

MMHMManbHoe SHaneHMe VCI b Ta6nMAe 

coeAMHeHMM Ha bxoahom nopie, KOTopoe mokbt 
noAAep>KMBaTbcn npoTOKonoM GSMP, 

MaKCMManbHoe 3HaneHMe VCI b Ta6nMAe 

coeAMHeHMM Ha bxoahom nopie, KOTopoe MO>xeT 
noAAep>KMBaTbcn npoTOKonoM GSMP. 

l/lHcjDopMai^Mfi KOHcjDMrypai_|Mi/i Taioxe BKnioHaeT 
cneAyfoiAee: CKopocTb nepeAaHM aneMeHTOB 

AaHHbix (CKopocTb ATM-aneMeHTOB AaHHbix b 
cexyHAy) Ann nopia, TexyiAee cocTonHMe (T.e. 
pa6oTocnoco6eH , Hepa6oiocnoco6eH , 
HeAociyneH, BHyipeHHee 3aKonbu,OBbiBaHMe, 
BHeniHee 3aKonbLjoBbiBaHMe, AayHanpaBneHHoe 
saKonbi^oBbiBaHMe) Ann nopia; TMn nopia (TMn 
cjDM3MHecKoro MHTepc|3eMca nepeflann Ana nopia, 
HanpMMep HeM3BecTHbiM, SONET STS-3c npn 
155,52 MO/c, DS3 npM 44,736 M6/c, 4B/5B 
KOAMpoBaHMe npn 100 M6/c, 8B/10B 

KOAMpoBaHMe npn 155,52 M6/c, c|DM3MHecKMM 
ypoBeHb ATM Forum npM 25 M6/c mam 
cj3M3MHecKMM ypoBeHb ATM Forum npn 51 M6/c), 
m HMcno npMopmeTOB, Koiopoe BbixoAHOM nopT 
MO>xeT npMCBaMBaib coeAMHeHMBM 
BMpiyanbHoro KaHana. l/lHcfcopMauMn 
KOHcjDMrypaAMM o6ecneHMBaeicn co ccbinKaMM 
Ha 3anMCb nopia Ana KOHKpeTHoro nopia. 
KoHTponnep KOMMyiai^MM nepeAaeT coo6iAeHMe 
3anpoca KOHcjDMrypaAMM Bcex nopTOB, KOTopoe 
MMeeT co6cTBeHHoe none "TMn cooSLAeHMn", Ha 
ATM KOMMyiaiop Ann 3anpoca MHcfcopMaAMM 
KOHcj3Mrypai4MM Ann Bcex KOMMyiaAMOHHbix 
nopTOB. TaKMM o0pa3OM, cooSiAeHMe 3anpoca 
KOHcfcMrypauMM Bcex nopTOB cneAManbHO He 
onpeAenseT KOHKpeTHbiM nopT. KoMMyiaTop 
nepeAaeT cooSmeHMe OTBeia KOHcjDMrypau.MM 
Bcex nopTOB c MHAMKaAMeM ycnexa, KOTopoe 
o6ecneHMBaei cneAyioLAee: HMcno 3anMceM 

nopTOB, coAep^aLAUxca b OTBemoM coo6iAeHMM, 
AnMHy b OaMTax k 3 >kaom 3anMCM nopia m 3anncM 
nopia Ann Ka>KAoro nopia. 3anMCb nopia Ann 
Ka»<Aoro nopia npeAciaBnnei coOom Ty >Ke 
CaMyKD MHCjDOpMaUMKD KOHCjDMrypaLJ.MM, HIO M 
onMcaHa BbiLue Ann coo6meHMn OTBeia 
KOHcf)MrypaAMM nopia c MHAMKaAMeM ycnexa. 
Pa3yMeeTCB, ecnM HMcno 3anMceM nopTOB 
npeBbiniaeT onpeAeneHHbiM MaKCMMyM, 


yciaHOBJieHHbiM Ann cooSiAeHMn OTBeia 
KOHc|DMrypai4MM Bcex nopTOB c MHAMKaAMeM 
ycnexa, to 3anMCM nopTOB MoryT 6biib 
nepeAaHbi b HecKOJibKMX OTBeTHbix cooGiAeHMnx 
c MHAMKaAMeM ycnexa, xoiopbie He npeBbiujaioT 
5 ycTaHOBjneHHoe MaKCMManbHoe 3HaneHne. 

CooOAeHMn co6biTMM npoTOKona GSMP 
oOecneHMBafOT B03MO>KHOCTb Ann ATM 
KOMMyiaTopa MHCjDOpMMpOBaTb KOHTponnep 
KOMMyiai^MM 06 onpeAeneHHbix acMHxpoHHbix 
10 co6biTMnx. KaK ynoMMHanocb BbiLue, cooOLAeHMn 
coObiTMM He noATBep>KAaHDTcn. CooOiAeHMn 
COObITMM MoryT MMeTb pa3Hbie TMnbl COGblTMM B 
3aBMCMMOCTM OT KOHKpeTHOrO aCMHXpOHHOrO 
co6biTM?i. Pa3nnHHbie coo6meHMn co6biTMM 
BKmonaioT b ce6fl cooOmeHMe "co6biTMe 
pa6oTocnoco6HOCTM nopia", coo6iAeHMe 
"coObiTMe Hepa6oiocnoco6HOdM nopia", 
cooOLneHMe "coSbiTMe HeAeMCTBMienbHbix 

VPI/VCI", coo^meHMe "co6biTMe HOBoro nopia", 
cooOLAeHMe "coGbiTMe 3a6noKMpoBaHHoro 

nopia". Ka>KAbiM nopT KOMMyiaTopa 
20 noAaep>KMBaei HOMep nocneAOBaienbHOCiM 

COObITMM M Ha6op 0narOB COGbITMM (no OAHOMy 
canary co6biTMiq Ha Kax<Abi m TMn coo6LneHM?i). 
Eciim nopT KOMMyiaTopa nepeAaeT cooGLAeHMe 
coGbiTMfl, oh yciaHaBnMBaeT cooiBeTCTByK3LAMM 
dpnar co6biTMn Ha AanHbiM nopT. TeM caMbiM 
25 nopiy He pa3peiuaeTcn nepeAaBaib cooSmeHMe 
Apyroro co6biTMn Toro >xe caMoro TMna, noxa 
cooTBeTCTByNDLAMM c|Dnar coObiiMn He 6yAeT 
cOpoLueH 4>yHKL4MeM cOpoca cjDnaroB coObiTMM 
cooOLAeHMn ynpaBneHMsq nopioM npoToxona 
30 GSMP. Mcnonb30BaHMe cfnaroB co6biTMM 

o6ecneHMBaei npodoe ynpaBneHMe noioKOM, 
npenmcTByn neperpy3Ke KOHTponnepa 
KOMMyTaL^MM COOOLAeHMBMM COObITMM CO 
CTopoHbi KOMMyiaTopa. HoMep 

nocneAOBaienbHOCiM coSbiTMn 

35 yciaHaBnMBaeTcn Ha Hynb, KorAa nopT 

MHML4ManM3MpoBaH, m nonyHaei npMpameHMe 
BcnKMM pa3, KorAa acMHxpoHHoe coSbiiMe, 
yBeAOMnneMoe coo6LneHMeM coGbiTMfl, 
o6Hapy>KMBaeTCfl Ha flaHHOM nopie, He3aBnci/iMO 
ot Toro, nepeAaHO nn cooGmeHMe coSbiTMn MnM 
40 HeT. TeKyL^MM HOMep nocneAOBaienbHOCiM 

coGbiTMfl BxnfOHeH b cooGmeHMn co6biTMM Ann 
MHcjDopMMpoBaHMn KOHTponnepa KOMMyTaAMM 06 
aCMHXpOHHbIX COGbITMnX, KOTOpbie MMenM MeCTO 
Ann AaHHoro nopia, ho o KOTopbix He 6bino 
HanpaBneHO yBeAOMneHMe nocpeACTBOM 
45 coo6LA eH nn co6biTMn BBMAy AO^CTBMn npocToro 

MexaHM3Ma ynpaBneHMn noToxoM. Coo6LA®HMe 
"coGbiTMe pa6oiocnoco6HOCTM nopia" 
MHcfiopMMpyeT KoHTponnep KOMMyTaAMM, hto 
KOHKpeTHbiM nopT M3MeHMn CBoe COCTOflHMe c 
5Q HepaGoTocnoco6Horo Ha pa6oTocnocoGHoe. 

KorAa nopT ciaHOBMicn pa6oTocnoco6HbiM, Bee 
coeAMHeHMn Ha ero bxoahom nopie yAannioTcn 
(Ta6nMAbi coeAMHeHMM BXOAHoro nopia 
ABnflicTCfl He3anonHeHHbiMM), m KOMMyiaiop 
npMCBaMBaei HOBbiPi HOMep ceaHca nopia. 
55 Coo^LAeHMe "co6biTMe Hepa6oTOcnoco6HOCiM 

nopia" MHcjDopMMpyeT KoHTponnep KOMMyiaTopa, 
HIO KOHKpeTHbiM nopT M3MeHMn CBOe COCTOBHMe 
c pa6oiocnoco6Horo Ha Hepa6oTOcnoco6Hoe. 
EcnM KOMMyiaiop cnocoSeH o6Hapy>KMib OTKa3 
nMHMM CBn3M , to KOMMyiaiop nepeAaeT 
60 cooSmeHMe "co6biTMe Hepa6oTOcnoco6HOCTM 

nopia" Ann yBeAOMneHMn KOHTponnepa 
KOMMyTaU,MM O HeMCnpaBHOCTM nMHMM CBn3M. 
EcnM oamh MnM 6onee sneMeHTOB ATM AaHHbix 
npMXOAm Ha bxoahom nopT c MeTKOM VPI/VCI, 
KOTopa?i b AaHHbiM MOMeHi He npMCBoeHa 
coeAMHeHMio BMpiyanbHoro KaHana, to 
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KOMMyTaTop nepe/iaeT cooOmeHMe "coObiTMe 
HeflePicTByHDLuero VPI/VCI" k KOHTponnepy 
KOMMyTapnn. Coo 6 L 4 eHne "co 6 biTMe 

HefleMCTByKDLL|ero VPI/VCI" onpeAenneT 
bxoahom nopT n VPI/VCI b nonax "nopT" m 
"VPI/VCI" cooTBeTCTBeHHO. CooGmeHne 
M co 6 biTne HOBoro nopTa", onpeAenfuomee HOMep 
HOBoro nopTa, MHC^opMMpyeT KOHTponnep 
KOMMyTapMM, HTO K KOMMyTaTOpy AOSaBfieH 
HOBbiM nopT. CooGLAeHne "co 6 biTne 
3 a 6 noKnpoBaHHoro nopia" MHcfropMMpyeT 
KOHTponnep KOMMyTai^nn , hto b KOMMyTaTope 
yAaneH onpeAeneHHbiM nopT. CooOLAeHMe 
"co^biTue 3 a 6 noKi/ipoBaHHoro nopTa" 

onpeAenneT HOMep yAaneHHoro nopTa m HOMep 
ceaHca nopTa, KOTopbiM AeMCTBOBan, npe>KAe 
neM nopT 6 bin yAaneH, b nonnx "nopT" m "HOMep 
ceaHca nopTa" cooTBeTCTBeHHO. 

C. ripoTOKon IFMP-C 

B cooTBeTCTBMM c HeKOTopbiMn BapMaHTaMM 
ocyLU,ecTBneHMn cucTeMHoe nporpaMMHoe 
oOecneneHMe MO>KeT Taioxe Mcnonb 30 BaTb 
npoTOKon IFMP-C Ann ycTaHOBneHun CBn 3 M no 
nMHMM CB 331/1 Mex<Ay KOHTponnepoM KOMMyTau.Mn 
6 a 30 Boro KOMMyTapnoHHoro 6 noKa (Aanee 
Ha 3 biBaeMbiM IFMP-C KOHTponnepoM) m 
ncnonHMTenbHbiM yCTpOMCTBOM KOMMyTai^MH 
(Aanee Ha 3 biBaeMbiM IFMP-C McnonHMTenbHbiM 
ycTpoMCTBOM) m oOecneneHMn npn stom 
pacnpeAeneHMfl nepecbinKH naKeTOB Ha ypoBHe 
3, ecnw 3 T 0 HeoOxoAHMO. B nacTHOCTM, 
npoTOKon IFMP-C, npeACTaBnnioLAMM coOom 
yHMBepcanbHbiCi acMMMeTpMHHbiM npoTOKon Ann 
ynpaBneHHfl IFMP-C McnonHMTenbHbiM 
ycTpoMCTBOM, BbinonHfleTca b BMpTyanbHOM 
KaHane, ycTaHOBneHHOM npM MHMHManM 3 au,MM b 
nMHMM CBB 3 M Me>KAy IFMP-C KOHTponnepoM M 
IFMP-C McnonHMTenbHbiM ycTpoMCTBOM. 
flpocTOM IFMP-C KOHTponnep MO>KeT 
MCnonb 30 BaTb MHOWeCTBO KOHKpeTM 3 ai 4 MM 
npoTOKona IFMP-C no OTAenbHbiM BupTyanbHbiM 
KaHanaM Ann ynpaBneHMn MHO>KecTBOM IFMP-C 
McnonHMTenbHbix ycTpoMCTB. npoTOKon IFMP-C 
Taioxe BononaeT b ce 6 n npoTOKon 6 nM 30 CTM 
IFMP-C, KOTopbiM Mcnonb 3 yeTcn Ann 
CMHXpOHM 3 apMM COCTOFIHMM B nMHMM CBB 3 M 
Me>KAy IFMP-C KOHTponnepoM m IFMP-C 
McnonHMTenbHbiM ycTpoMCTBOM Ann 
o 6 Hapy>KeHMn MAeHTMcjDMKaAMM y 3 na Ha ApyroM 
KOHL^e nMHMM m Ann o 6 Hapy>xeHMn M 3 MeHeHMM b 
MA eHTMclDMKaL 4 MM 3 Toro y 3 na. 

npoTOKon IFMP-C no 3 BonneT KOHTponnepy 
KOMMyTauMM ycTaHaBnMBaTb m OTMeHnTb 
coeAMHeHMn nepe 3 ATM KOMMyTaTop, 
Ao 6 aBnnTb m MCKXnonaTb aneMeHTbi b 
CO eAMHeHMM OT OAHOM TOHKM K MHO>KeCTBy TOHeK, 
ynpaBnnTb MHTepcjseMcaMM IFMP-C, 
3 anpaujMBaTb MHcf:opMai 4 Mio KOHc| 3 MrypMpoBaHMn 
m CTaTMCTMHecKMe AaHHbie. npoTOKon IFMP-C 
Taioxe no 3 BonneT IFMP-C McnonHMTenbHOMy 
yCTpOMCTBy MHCjDOpMMpOBaTb IFMP-C 

KOHTponnep o TaKMX coObiTMnx, KaK 0 TKa 3 b 
nMHMM CBH 3 M. 

KaK ynoMAHyTO Bbime, npoTOKon IFMP-C 
npeACTaBnneT co 6 om npoTOKon TMna 
"BeAyiAWM-noAHMHeHHbiM". IFMP-C KOHTponnep 
BbiAaeT cooSLueHMn 3 anpoca Ha IFMP-C 
McnonHMTenbHoe ycTpoMCTBO. Ka>KAoe 

coo 6 meHMe 3 anpoca noKa 3 biBaeT, TpeGyeTcn nM 
OTBeT ot IFMP-C McnonHMTenbHoro ycTpoMCTBa, 
m coAep>KMT MAeHTMcjDMKaTop onepauMM Ann 
o 6 ecneneHMn Toro, HToObi OTBeT 6 bin cBn 3 aH c 
KOHKpeTHbiM sanpocoM. IFMP-C 

McnonHMTenbHoe ycTpoMCTBO OTBenaeT 
OTBeTHbIMM C006lAeHMnMM, yKa 3 blBaiOLAMMM 


ycnex unM Heycnex onepaAMM. 

npoTOKon IFMP-C BKntonaeT npoTOKon 
6nM30CTM IFMP-C, KOTopoMy Ha3HanaeTcn 
Ha6op KOHKpeTHbIX TMnOB C 006 lAeHMM. ripOTOKOn 
6nM30CTM IFMP-C Mcnonb3yeTca Ann 
5 ycTaHOBneHMn cmhxpohm33amm b nMHMM 

nepeAaHM ATM AaHHbix M noAAep>KMBaeT 
KBMTMpoBaHMe Me>KAy IFMP-C KOHTponnepoM m 
IFMP-C McnonHMTenbHbiM ycTpoMCTBOM . 3a 
MCKnioneHMeM cooSlabhmm npoTOKona 6nM30CTM 
1Q IFMP-C, HMKaKMe APyrMe coo6Lu,eHMn IFMP-C He 

MoryT nepeAaBaTbcn no nMHMM nepeAaHM ATM 
AaHHbix ao Tex nop, noKa npoTOKon OnMsocTM 
IFMP-C He yCTaHOBMT CMHXpOHM3ai4MIO 
cocTonHMM . Bee Apyrne coo6LneHMn IFMP-C, 
npMH5iTbie no nMHMM nepeAaHM ATM AaHHbix, 
75 KOTopbie b TeKym,MM MOMeHT He AOCTMrnM 

CMHXpOHM3aAMM COCTOnHMM , OTOpacbiBaioTcn. B 
HacTonmeM M3o6peTeHMM npoTOKon IFMP-C 
MMeeT neTbipe Knacca coo6labhmm: 
"MHTepc^eMC", "BeTBb", "ynpaBneHMe", 

"AMcneTHepM3apMB". 3tm neTbipe Knacca 
20 coo^LAeHMM nBnniOTcn coo6LU,eHMnMM TMna 

"3anpoc-OTBeT", npMHeM Kax<Aoe MMeeT 
onpeAeneHHbiM cjDopMaT Ann cooOLneHMfl 
3anpoca m onpeAeneHHbiM cjDopMaT Ann 
cooOLAeHMn OTBeTa. EcnM He yKa3aHO MHoe, to 
coo^LAeHMe OTBeTa c MHAMKai^MeM c6on 
25 npeACTaBnneT coOom to >Ke caMoe, hto m 
coo^LneHMe 3anpoca, KOTopoe Bbi3Bano stot 
c6om, 3a MCKniOHeHMeM Toro, hto none "koa" 
yKa3biBaeT xapaKTep c6on. B paccMaTpMBaeMOM 
BapMaHTe ocyLuecTBneHMfi MMeeTcn MHOKecTBO 
3Q APyrMX TMnoB cooSLAeHMM , HanpMMep 

coo6LAeHMn npoTOKona GFMP-C "cjDyHKpMM" 
Ka>KAbiM M3 KnaccoB coo6iAeHMM npoTOKona 
IFMP-C b KOHKpeTHOM BapMaHTe 
ocyiAecTBneHMn MMeeT pnA pa3nMHHbix TMnoB 
coo6u4eHMM. 

35 B HacToniAeM M3o6peTeHMM naKeTbi 

npoTOKona IFMP-C MMeioT nepeMeHHyio AnMHy m 
MHKancynMpoBaHbi HenocpeACTBeHHO b AAL-5 
CPCS-PDU c npMnMcaHHbiM 3aronoBKOM 
LLC/SNAP, aHanorMHHO MHKancyn^AMM no 
yMonnaHMio IP-naKeTOB b nMHMnx nepeAaHM 
40 ATM AaHHbix, onMcaHHbix Bbiine co ccbinKaMM Ha 

c|3Mr.10b. Ha cf)Mr.15a noKa3aH 

MHKancynMpoBaHHbiM naKeT 1000 npoTOKona 
IFMP-C. B ochobhom MHKancynnAMn no 
yMonnaHMio npeAycMaTpMBaeT npMnMCbiBaHMe 
3aronoBKa LLC/SNAP k naKeTy npoTOKona 
45 IFMP-C, KOTopbiM MHKancynMpoBaH b cocTaBe 

none3HOM Harpy3KM AAL-5 CPCS-PDU. 
MHKancynMpoBaHHbiM no yMonnaHMio 

IFMP-C-naKeT 1000 coAep>KMT 3aronoBOK 
LLC/SNAP (24-6MTOBoe none 1002 LLC, 3a 
5Q KOTopbiM cneAyeT 8-6MTOBan nacTb 3aronoBKa 

1004 SNAP b nepBOM 32-6 mtobom cnoBe, m 
ocTaBLuancn 32-6MTOBan nacTb 3aronoBKa 1 004 
SNAP), IFMP-C coo^LAeHMe 1006 (KOTopoe 
MMeeT AnMHy u,enoro KpaTHoro 32-6 mtoboi"o 
cnoBa), none 1008 3anonHMTenn m KOHi_i,eBoe 
55 none 1010 AAL-5 CPCS-PDU. none 

3anonHMTenn 1008 MO>KeT MMeTb AnMHy ot 0 ao 
47 6aMTOB, none KOHAeBMKa 1010 paBHO 8 
6aMTaM (neTbipe 32-6MTOBbix cnoBa). 
nepeAaBaeMbiM 6noK IFMP-C cooOiAeHMn 1006, 
Mcnonb3yioLAero MHKancynnAMio no yMonnaHMio, 
60 paBeH 1500 6aMTOB. naKeTbi, Mcnonb3yK)U4we 

MHKancynnAMio no yMonnaHMio, b KOHKpeTHOM 
BapMaHTe ocymecTBneHMn nepeAaioTcn k VPI=0, 
VCI=15 (ycTaHOBneHHbiM no yMonnaHMio 
BMpTyanbHbm KaHan). 

Ha cjDMr.lSb noKa33Ha CTpyKTypa coo6LAeHMn 
1012 npoTOKona 6nM30CTM IFMP-C, KOTopoe 
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MoxeT coflepxcaTbCfl b none 1006 cooOiu.eHun 
npoTOKona IFMP-C HHKancynupoBaHHoro naKeia 
1000 npoTOKona IFMP-C no cjDMr. 15a. KaK 
noK33aHO Ha cjDMr. 15b, coo6meHne 1012 
npoTOKona 6nn30CTM IFMP-C coflep>KHT (b 
nopnflKe ot CTapujero 6MTa k MnaflLLieMy 6my) 
cneAyK)L4ne nonn: 8-6moBoe none "BepcMH" 
1014, 8-6moBoe none "TMn coo6LneHnn" 1016, 
8-6moBoe none "koa" 1018 m 8-6moBoe none 
1020 "cjDnar" b KanecTBe nepBoro 32-6wroBoro 
cnoBa; 16-6moBoe none 1022 "MABHTMcjDMKaTop 
onepaL4 HM" m 16-6moBoe none 1024 "AnMHa 
coo(dlabhmb" b KanecTBe BToporo 32-5moBoro 
cnoBa; none 1026 "GKseMnnnp CMHxpoHM3ai4MM 
nepeAaTHMKa" b KanecTBe TpeTbero 32-6moBoro 
cnoBa; none 1028 "3K3eMnnnp CMHxpoHM3ai \\a\a 
paBHoro no nonoKeHMto" b KanecTBe neTBepToro 
32-6moBoro cnoBa m none 1 030 "Teno 
cooGmeHun". IHpn o6cy>KAeHMM cooOlabhmm 
npoTOKona IFMP-C noA noHmueM "nepeAaTHMK" 
noHHMaeTcn y3en, KOTopbiM nepeAaeT 
cooOLAeHne npoTOKona IFMP-C no nnHHi/i cba 3 m. 
TaKMM y3noM MO>KeT ObiTb IFMP-C KOHTponnep 
v\nv\ IFMP-C McnonHmenbHoe ycTpoMCTBO. 
06o6LU,eHHoe coo^LAeHne 1012 npoTOKona 
IFMP-C, onucaHHoe BbiLue, MMeeT HeKOTopbie 
pa3nnHMn, KaK onucaHo Huxe, no oTHOLueHUfo k 
coo6iAeHnnM npoTOKona 6 jih30cth IFMP-C. 

ripn nepeAane cooOlabhmh nepeAaTHMK 
ycTaHaBnuBaeT none 1014 "BepcMfl" b 
cooTBeTCTBMH c HOMepoM BepcMM npoTOKona 
IFMP-C, ncnonb3yeMOM b AaHHoe BpeMn. none 
1016 "Tun coo6iAeHnn" MABHTMcjDMLjMpyeT Tun m 
cjDopMaT non?i 1030 "Teno coo6LU,eHMB". Ka>KAoe 
KOHKpeTHoe coo6L4eHne MMeeT yHMKanbHbiM TMn 
coo6LAeHMn b KOHKpeTHOM BapwaHTe 
ocyLAecTBneHMn. none 1018 Mcnonb3yeTcn An n 
yKa3aHnn ycnexa unM HeyAaHM npM BbinonHeHMM 
onepaL4MM, a none 1020 "cjDnar" Mcnonb3yeTcn 
Ann yKa3aHnn Toro, KaKMM o0pa3OM AonweH 
oOpaOaTbiBaTbcn naKeT m KaKOM TMn OTBeTa 
Tpe6yeTcn. none 1020 "cjDnar 11 MO>xeT 6biTb 
ycTaHOBneHO KaK cjDnar noATBep>KAeHi/m 
BbinonHeHMn (PLEAS EACK), KorAa nepeAaTHMK 
Tpe6yeT yBeAOMneHun ot npneMHMKa, hto 
onepau,Mfl 3aBepmeHa. EcnM nepeAaTHMK 
Tpe6yeT yBeAOMneHMa TonbKO b cnynae, KorAa 
onepai^Mn HeycneujHa, to nepeAaTHMK MO>KeT 
ycTaHaBnMBaTb none 1020 "cjDnar" KaK 
noATBepx<AeHMe OTpMuaTenbHoro pe3ynbTaTa 
(PLEASE_NACK). EcnM onepau,Mfl ycneniHa m 
cooOLAeHMe 3anpoca MMeeT cjDnar PLEASE_ACK 
b none 1020 "cjDnar", to none 1020 "cjDnar" 
Aon>KHO 6biTb ycTaHOBneHO KaK cjDnar 
noATBep>«AeHMn (ACK), m none 1018 "koa" b 

coo6iAeHMM OTBeTa A°n>KHO 6biTb ycTaHOBneHO 
Ha npeABapMTenbHO onpeAeneHHoe 3HaHeHMe, 
HanpMMep 0 b KOHKpeTHOM BapMaHTe 
ocyLAecTBneHMn. OAHaKO ecnM onepau,Ma 
HeycneniHa m cooOLneHMe 3anpoca MMeeT cjDnar 
PLEASE_NACK b none 1020 "cjDnar", to none 
1020 "cjDnar" b cooOiabhmm OTBeTa Aon>KHO ObiTb 
ycTaHOBneHO KaK cjDnar noATBep>KABHMfl 
OTpML^aTenbHoro pe3ynbTaTa (NACK), m none 
1018 "koa" b coobLAeHMM OTBeTa AonxHO 6biTb 
ycTaHOBneHO Ann yKa3aHMn KOHKpeTHoro cnynan 
c6on. nonHbiM nepeneHb cOoeB Ann 
Mcnonb3QBaHMn b none 1018 "koa" paccMOTpeH 
HM>Ke. none 1022 "MAeHTMcjDMKaTop onepai4MM" 
yHMKanbHbiM O0pa3OM MABHTMCjDMLJMpyeT Ka>KAOe 
cooOiAeHMe. EcnM cooOLABHMe TpeOyeT OTBeTa, 
to OTBeTHoe cooOiAeHMe MMeeT to >xe caMoe 
3HaneHMe b none 1022 "MABHTMcjDMKaTop 
onepai^MM", oSecneHMBan B03MO>KHOCTb 
conocTaBneHMn coo(dlabhmm. none 1024 "AnMHa 


cooOiABHMn" yKa3biBaeT AnMHy (BKnioHan 
3aronoBOK npoTOKona IFMP-C, ho MCKnKDHan 
MHKancynnuMKD c Mcnonb30BaHMeM SNAP/LLC) 
coo6iABHMn b 6aMTax, b cootbotctbmm c 

KOHKpeTHbIM BapMaHTOM ocymBCTBneHMST none 
5 1026 "3K3eivinnflp CMHxpoHM3au,MM nepeAaTHMKa" 

COABp>KMT 3HaHeHMe, MAeHTMC|DML|MpyHDLABe 
TexyiAMM 3K3eMnnnp CMHxpoHM3au,MM 
nepeAaTHMKa. 3 tmm 3HaneHMeM oOMeHMBaioTcn 
c Mcnonb30BaHMeM npoTOKona 0nM3OCTM 
1Q IFMP-C, KaK onMcaHO HM>xe. nocne npMeMa 

cooOLAeHMn ot nepeAaTHMKa 3HaneHMe nonn 
1026 "3K3eMnnnp CMHxpoHM3au,MM nepeAaTHMKa" 
cpaBHMBaeTcn co 3HaneHMeM noKanbHoro 

3K3eMnnnpa paBHoro no nono>KeHMio b 
npMeMHMKe M3 npoTOKona 6nM30CTM IFMP-C. 
EcnM 3 tm 3K3eMnnnpbi He coBnaAatOT, to naKeT 
MTHopMpyeTcn npMeMHMKOM. none 1028 
"3K3eMnnnp CMHxpoHM3ai_|MM paBHoro no 
nono>KeHMK)" coabp>kmt 3HaneHMe, 

MABHTMcjDML^MpyKDLAee to, hto nepeAaTHMKy 
npeACTaBnneTcn TeicyiAMM 3K3eMnnnpoM 
20 cMHxpoHM3au 1 MM ero paBHoro no nono>KeHMK>. 

3 tmm 3HaneHMeM o^MeHMBahOTcn c 
Mcnonb30BaHMeM npoTOKona 6nM30CTM IFMP-C. 
nocne npMeMa coo6LASHMn ot nepeAaTHMKa 
3HaneHMe nonn 1028 "3K3eMnnnp 
CMHxpoHM3ai^MM paBHoro no nono>KeHMKD" 
25 cpaBHMBaeTcn co 3HaneHMeM noKanbHoro 

3K3eMnnnpa b npMeMHMKe M3 npoTOKona 
0nM3OCTM IFMP-C. EcnM 3 tm 3K3eMnnnpbi He 
coBnaAaKDT, to naKeT MmopMpyeTcn 
npMeMHMKOM. none 1030 "Teno cooeiABHMn" 
3Q coabp>kmt AaHHbie, cnei^McjDMHecKMe ppn 

coo6LA6HMn, KaK onMcaHO 6onee ABTanbHO HM>Ke 
Ansi pa3nMHHbix TunoB KnaccoB coo 6 lashmm. 

Ha cjDMr.1 6a noKa3aHa CTpyKTypa cooOiAeHMn 
1040 npoTOKona 0nM3OCTM IFMP-C, KOTopoe 
MO>KeT co ab p>Ka t ben b none 1006 cooOlabhmsi 
35 npoTOKona IFMP-C MHKancynMpoBaHHoro naKeTa 

1000 npoTOKona IFMP-C no cjDMr.1 5a. KaK 
noKa3aHO Ha cjDMr. 16a, coo6LABHMe 1040 
npoTOKona 6nM30 CTM IFMP-C coasp>kmt (b 
nopsiAKB ot CTapniero 6MTa k MnaALUBMy bMTy) 
cneAyJOLAMe nonsi: 8-6MTOBoe none 1014 

40 "BepcMfl", 8-6MTOBoe none 1016 "TMn 

coo6u4eHMn", 8-6MTOBoe none 1018 "koa", 
8-6MTOBoe none 1020 "cjDnar", none 1022 
"MABHTMcjDMKaTop onepaL|MM", none 1024 "AnMHa 
cooOiASHMn", 32-6nTOBoe none 1042 n 3K3eMnnnp 
nepeAaTHMKa", 32-6MTOBoe none 1044 
45 "3K3eMnnnp paBHoro no nonoDKeHMio", 

16-6MTOBoe none 1046 "TMn nepeAaTHMKa" m 
16-6MTOBoe none 1048 "MHTepBan ACK", none 
1050 "mmb nepeAaTHMKa" b bmab cneAy^LAMX 48 
6 mtob, none 1052 "mmsi paBHoro no nono>KeHMKD" 
5Q b bmab cneAyKDLU,MX 48 6 mtob. npM o6cy>KAeHMM 

cooOmeHMM npoTOKona 0nM3OCTM IFMP-C noA 
noHnTMeM "nepeAaTHMK" noHMMaeTCB y3en, 
KOTopbiM nepeAaeT coo6LA©HMe npoTOKona 
0nM3OCTM IFMP-C, a noA noHnTMeM "paBHbiM no 
nono>KeHMfo" noHMMaeicn y3en, KOTopoMy 
55 nepeAaTHMK nepeAaeT coo6LAeHMe npoTOKona 

6nM30CTM IFMP-C no nMHMM cb? 13M. Y3en MO>KeT 
npeACTaBnnTb co 6 om IFMP-C KOHTponnep MnM 
IFMP-C McnonHMTenbHoe ycTpoMCTBO. 

B cooOmeHMM 1040 npoTOKona 0nM3OCTM 
IFMP-C none 1014 "BepcMsi", none 1016 "TMn 
60 cooOLABHMfl", none 1018 "koa", none 1020 

"cjDnar", none 1022 "MABHTMcjDMKaTop onepai4 MM" 
m none 1024 "AJiMHa cooOiAeHMn" Mcnonb3yKDTC3 
TaK >Ke, KaK Ann o6o6iAeHHoro cooGlabhmb 1012, 
onMcaHHoro Bbiine co ccbinKaMM Ha cjDMr. 15b. 
none 1016 "TMn coo 6 labhmb" Ann coo6LAeHMSi 
1040 npoTOKona 6nM30CTM IFMP-C 
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ycTaHaBnMBaeTcn Ha KOHKpeTHoe 3 HaneHMe Ann 
onpefleneHMfl KOHKpeTHoro Tuna coo 6 iAeHMn 
npoTOKona 6 jim 30 CTH IFMP-C. B HacToniAeM 
BapnaHTe ocyLAecTBneHMn MMeioTcn neTbipe 
B 03 M 0 >KHbix 3 HaneHHB An n no nn 1016 "TMn 
coo^LAeHMn" b cooOLAeHMnx npoTOKona 
6J1H30CTM IFMP-C: SYN (cooOLAeHMe 

cm HxpoH 1/133141/1 m), SYNACK (cooGmeHi/ie 
noATBepx<A©HMB CMHxpoHM3ai4MM), RSTACK 
(coo 6 LAeHMe noATBep>KAeHMn c 6 poca), ACK 
(coo 6 iAeHMe noATBep>KA©HMn). hone 1042 
" 3 K 3 eMnnnp nepeAaTHMKa" ycTaHaBnMBaeTcn Ha 
TeKyLAMM HOMep 3 K 3 eMnnnpa nepeAaTHMKa aha 
nMHMM CBfi 3 M. HoMep 3 K 3 eMnnnpa Mcnonb 3 yeTcn 
Ann o 6 Hapy>xeHMn Toro, KorAa OAHa CTopoHa 
nnHMM cBn 3 M nepe 3 anycKaeicn. HoMep 
3 K 3 eMnnnpa Ann omhmm AonxeH 6 biTb 
yHMKanbHbiM b npeAenax OnMXOMiuero 
npoiunoro m yHMKanbHbiM npM nepe 3 anycKe 
y 3 na. none 1044 " 3 K 3 eMnnnp paBHoro no 
nono/KeHMio" ycTaHaBnMBaeTcn b cooTBeTCTBMM 
c TeM, hto, KaK npeACTaBnneicn nepeAaTHMKy, 
nBnneicn TeKyLAMM HOMepoM 3 K 3 eMnnnpa Ann 
yAaneHHOM CTopoHbi nMHMM cen 3 M. 
npeABapMTenbHO onpeAeneHHoe 3 HaneHMe, 
HanpMMep 0 b KOHKpeTHOM BapMaHTe 
ocyLAecTBneHMn, Mcnonb 3 yeicn b none 1044 
" 3 K 3 eMnnnp paBHoro no nono/KeHMio" Ann 
yKa 3 aHMn, ecnM b nepeAaTHMKe He M 3 BecieH 
3 K 3 eMnnnp yAaneHHoro y 3 na. 3 to 
npeABapMTenbHO onpeAeneHHoe 3 HaneHMe 
MoxeT ObiTb 3 ape 3 epBMpoBaHO Ann stom AenM m 
H e McnonbsyeTcn b KanecTBe AewcTBMTenbHoro 
HOMepa 3 K 3 eMnnnpa b none 1042 " 3 K 3 eMnnnp 
nepeAaTHMKa". none 1046 "TMn nepeAaTHMKa" 
yKa 3 biBaeT TMn IFMP-C y 3 na (onpeAeneHHbiMM 
TMnaMM nBnnioTcn IFMP-C KOHTponnep m 
IFMP-C McnonHMTenbHoe ycTpoPicTBo), 
nepeAaioiAero cooOLAeHMe. EcnM y 3 en 
npMHMMaeT cooOiAeHMe npoTOKona 0 nM 3 OCTM 
IFMP-C, to npMeMHMK cpaBHMBaeT none 1046 
"TMn nepeAaTHMKa" b npMHnTOM cooOlachmm c 
TM noM npMeMHMKa, HToObi npeAOTBpaTMTb 
conpn>KeHMe IFMP-C KOHTponnepa c APyrMM 
IFMP-C KOHTponnepoM MnM conpn>KeHMe 
IFMP-C McnonHMTenbHoro ycTpoMCTBa c ApyrMM 
IFMP-C McnonHMTenbHbiM ycTpoMCTBOM EcnM 
TMnbi OAMHaKOBbi MnM nBnnioTcn 
HeonpeAeneHHbiMM, to cooOiAeHMe 

MrHopMpyeTcn. EcnM TMnbi nBnnioTcn b 33 mmho 
A ononHniOLAHiviM (oamh M 3 hmx nBnneTcn IFMP-C 
KOHTponnepoM , a ApyroM - IFMP-C 
MCnonHMTenbHblM yCTpOMCTBOM), TO 

CMHxpoHM 3 ai 4 MB ocyiAecTBnneTcn. none 1048 
"MHTepBan ACK" ycTaHaBnMBaeTcn IFMP-C 
KOHTponnepoM Ann yKa 3 aHMn 
npeAnoHTMTenbHoro MHTepBana noATBep>KAeHMn 
(ACK). IFMP-C McnonHMTenbHoe ycTpoMCTBO 
Mcnonb 3 yeT MHTepBan ACK b KanecTBe 
MHTepBana TaMMayTa Ann BbinonHeHMn 
npoTOKona 0 nM 3 OCTM. npM nepeAane 
cooOLAeHMM npoTOKona 0 nM 3 OCTM IFMP-C 
cooTBeTCTByioLA&e McnonHMTenbHoe ycTpoMCTBO 
ycTaHaBnMBaeT none 1048 "MHTepBan ACK" Ha 
npeABapMTenbHO onpeAeneHHoe 3 HaneHMe, 
HanpMMep 0 b KOHKpeTHOM BapMaHTe 
ocyLAecTBneHMn, KOTopoe MrHopMpyeTcn IFMP-C 
KOHTponnepoM. none 1050 "mma nepeAaTHMKa" 
npeACTaBnneT coOom 3 HaneHMe, yHMKanbHoe b 
onepai 4 MOHHOM KOHTeKCTe ycTpoMCTBa 
(HanpMMep, aApec MAC (KOHTponnepa AOCTyna 
k cpeAe), ecnM oh MMeeTcn), KOTopoe 
MAeHTMcjDMAMpyeT nepeAaTHMK. none 1052 "MMn 
paBHoro no nonoweHMio" ycTaHaBnMBaeTcn 
nepeAaTHMKOM Ha 3 HaneHMe, KOTopoe, KaK eMy 


npeACTaBnneTcn, nBnneicn MMeHeM paBHoro no 
nono>KeHmo y 3 na Ha ApyroM KOHAe nnHi/in cBn 3 M. 
nepeAaTHMK ycTaHaBnMBaeT none 1052 "MMn 
paBHoro no nono>xeHMio" b npeABapMTenbHO 
onpeAeneHHoe 3 HaneHMe, HanpMMep 0 b 
5 KOHKpeTHOM BapMaHTe ocyLAecTBneHMn, atie 
MHAMK ai 4 MM CMTyai 4 MM, KorAa MMn paBHoro no 
nono>KeHMio y 3 na He M 3 BecTHO. 

KaK o6cy>KAeHO Bbime, npoTOKon 0nM3OCTM 
IFMP-C Mcnonb3yeTcn Ann ycTaHOBneHMn 
1Q CMHXpOHM3aAMM COCTOnHMM B nMHMM, 

coeAMHmoLA e fi IFMP-C KOHTponnep m IFMP-C 
McnonHMTenbHoe ycTpoMCTBO, a Taioxe Ann 
MAeHTMC|DMKai4MM MSMeHeHMM COCTOnHMn nMHMM M 
nepe3anycKa y3na Ha ApyroM KOHAe nMHMM 
CBn3M . Ka>KAan CTopoHa nMHMM BbinonHneT 
npoTOKon 0nM3OCTM IFMP-C. flnn npoTOKona 
0nM3OCTM IFMP-C CyiAeCTByiOT TpM B03MO>KHblX 
COCTOnHMn Ann KOHKpeTHOM nMHMM CBn3M! 
SYNSENT (cooOiAeHMe CMHxpoHM3ai4MM 

nocnaHO), SYNRCVD (cooOLAeHMe 

CMHxpoHM3aAMM npMHnTo), ESTAB 
20 (cMHxpoHM3aAMn ycTaHOBneHa). CMHxpoHM3aAnn 
COCTOnHMM B nMHMM (npM ycTaHOBKe 
B3aMMOAeMCTBMn c coceAHMM y3noM 
MHTepcjDeMCbl AOnXHbl 6blTb B COCTOnHMM 
ESTAB) TpeOyeTcn, npe>KAe neM IFMP-C 
KOHTponnep m IFMP-C McnonHMTenbHoe 

25 ycTpoMCTBO cMoryT nepeAaBaTb cooOiAeHMn 
npoTOKona IFMP-C. 

flnn npoTOKona 0nM3OCTM IFMP-C 
cyiAecTByioT Asa TMna coObiTMM, KOTopbie MoryT 
Bbl3BaTb M3MeHeHMe COCTOnHMM: C 06 blTMn, 

3Q Bbi3BaHHbie TaMMepoM, m npMXOA naKeTa. 3 tm 
M3MeHeHMn cocTonHMM MnniocTpMpyioTcn Ha 
cj^Mr.lSb, Ha KOTopoM noKa3aHa A^arpaMMa 
cocTonHMM, MnniocTpMpyioiAan paOoTy 
nepeAaioLAero y3na (IFMP-C KOHTponnepa MnM 
IFMP-C McnonHMTenbHoro ycTpoMCTBa) b Tpex 
35 bo 3 mo>kh bix cocTonHMnx npoTOKona 0nM3OCTM 
IFMP-C. IFMP-C KOHTponnep ycTaHaBnMBaeT 
MHTepBan TaMMepa b IFMP-C McnonHMTenbHOM 
ycTpoMCTBe nyTeM ycTaHOBKM nonn 1048 
"MHTepBan ACK" Ha KOHKpeTHoe 3HaneHMe, 
HanpMMep 1 c, b KOHKpeTHOM BapMaHTe 
40 ocyLAecTBneHMn. Pa3yMeeTcn, b ApyrMX 
BapMaHTax ocyLAecTBneHMn MoryT ObiTb 
Mcnonb30BaHbi Apyrne MHTepBanbi TaMMepa. B 
Ka>KAOM y3ne HeoOxoAMM TaMMep AAn 
nepMOAMHecKoro reHepMpoBaHMn cooOiAeHMM 
npoTOKona 0nM3OCTM IFMP-C SYN, SYNACK, 
45 ACK, ksk onncaHO HM>xe. 

CoObiTMn, Bbi3BaHHbie TaMMepoM, Ann 
npoTOKona 0nM3OCTM IFMP-C paccMOTpeHbi 
HM>Ke. KaK noKa3aHO Ha cf>Mr. 16 b, no MCTeneHMM 
ycTaHOBneHHoro BpeMeHM TaMMepa (o6o3HaneHO 
5Q KaK t), KorAa nepeAaioLAMM y3en HaxoAMTcn b 
cocTonHMM 1060 SYNSENT, nepeAaioLAMM y3en 
cOpacbiBaeT TaMMep m nocbinaeT cooOiAeHMe 
npoTOKona 6nM30CTM IFMP-C SYN (noKa3aHO KaK 
1062 ). 3 to AeMCTBMe (noKa 3 aHO nyHKTMpHOM 
nMHMePi) BbinonHneTcn TonbKO IFMP-C 
55 MCnonHMTenbHblM ycTpoMCTBOM, KOTopoe 
Aon>KHO HanaTb npoAeAypy CMHxpoHM3ai4MM 
nyTeM nepeAaHM naKeTa SYN b cooTBeTCTBMM c 
KOHKpeTHbiM BapMaHTOM ocyLAecTBneHMn . no 
MCTeneHMM BpeMeHM TaMMepa, KorAa 
nepeAaioLAMM y3en nBnneTcn IFMP-C 
60 KOHTponnepoM, y3en npocTO cOpacbiBaeT 
TaMMep, 0e3 nepeAaHM naKeTa SYN. no 
MCTeneHMM ycTaHOBneHHoro BpeMeHM TaMMepa, 
KorAa nepeAaioLAMM y3en HaxoAMTcn b 
cocTonHMM 1064 SYNRCVD, nepeAaioLAMM y3en 
c6pacbiBaeT TaMMep m nocbinaeT cooSmeHMe 
npoTOKona 6nM30CTM IFMP-C SYNACK 
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(noKa3aHO KaK 1066). no MCTeneHMM 
ycTaHOBneHHoro BpeMeHM TaPiiviepa, Korfla 
nepeflahomuM y3en HaxoflMTCs b coctoahhm 1068 
ESTAB, nepe,qaiOLHMM y3en c6pacbiBaeT TaMMep 
m nocbinaeT coo6meHMe npoTOKOJia 6 jim 30 ctm 
IFMP-C ACK (noKa3aHO KaK 1070). fljisi 
Ojiokmpobkm no BpeMeHM npoTOKOJia 6 jim 30 ctm 
IFMP-C 06e CTOpOHbl JIMHMM CBA3M flOJ1>KHbl 
yCTaHOBMTb JIM HVWO CBE3M B MCXOflHOe COCTOBHMe 

m nepetiTM b cocTOBHue SYNSENT, ecjiM ohm 
npoxoA^T nepe3 npeABapMTejibHO 
onpefleneHHoe hmcjio (HanpMMep, tpm) 
nepMOflOB Gjiokmpobkm no BpeMeHM 6e3 npneMa 
naKeia ACK ot ApyroPi CTopoHbi jimhmm cba 3 m. 
KorAa IFMP-C McnojiHMTejibHoe ycTpoPicTBO 
6aoKnpyeTCfl no BpeMeHM, oho aojdkho 
B occTaHOBMTb MHTepBaji ACK b ero 3HaneHMe, 
ycTaHOBaeHHoe no yMOJinaHMio. 

noMMMO o6cy>KAeHHbix BbiLLie nepexoAOB, 
o6ycjioBJieHHbix TaMMepoM, nepexoAbi 
coctoahmm b npoTOKOJie IFMP-C TaioKe 
Bbi3biBaioTC?i npMXOAOM naKeia npoTOKona 
6J1M30CTM IFMP-C. KorAa coo6uj,eHMe npoTOKOJia 
6nn30CTM IFMP-C nociynaeT b y3en, to 
ocyLAecTBnfieTCfl onpeAeneHHoe AOMCTBMe Ha 
ocHOBe TeKyiAero coctoahma y3Jia, 
coAep>KMMoro cooOlaohms m TMna cooOlaohmfi. B 
COOTBeTCTBMM C npOTOKOJIOM 0J1M3OCTM IFMP-C 
ocyLAecTBJifiK)TCfl oneAyioiAHe onepau,MM: 
onepai4M?i oOHOBJieHMfl paBHoro no nojio>KeHMio 
m onepai^M^ cOpoca jimhmm. Ka>KAoe coObiTMe b 
npoTOKone 0 jim 3 octm IFMP-C coxpaHfleT 
cocTO^HMe, KOTopoe onpeAerifieT araeMnrmp 
paBHoro no nojioweHMio m ero mm n (T.e. 
3K3eMnn^p m mm n paBHoro no nojio>KeHMio y3Jia 
Ha yAaaeHHOM KOHU,e iimhmm cb? 13 m). Onepai^M^ 
o6HOBaeHMB paBHoro no nojio>KeHMK: 
ycTaHaBiiMBaeT JioKaiibHoe cocTOAHMe paBHoro 
no nojioKeHMHD, coBnaAaHDLAMM c cocTOBHMeM 
nepeAaTHMKa M3 caMoro nooneAHero npMHBToro 
coo^meHMa npoTOKOJia 0 jim 3 octm IFMP-C. npM 
nepe3anycKe cMHxpoHM3au,MM onepaAMa cOpoca 
JIMHMM CBA3M reHepMpyeT HOBbIM HOMep 
3K3eMnji^pa pjin JioKajibHOM CTopoHbi jimhmm 
CBFI 3 M m yAajiaeT cocToaHMe paBHoro no 
nojio>KeHMHD nyieM yciaHOBKM 3K3eMnjiapa m 
MM eHM paBHoro no nono>KeHMho b Hyrib. 

fljiB nocneAyfOLAero onMcaHMSi co ccbuiKaMM 
Ha cjDMr.lGb ycjioBMe "%X" onpeAejiseTCB 
cneAyfOLAUM o6pa30M: nojifl "3K3eMnnap 

paBHoro no nojio>KeHMho" m "mm a paBHoro no 
nOJlO^eHMKD" BO BXOAflLA eM COOSLAeHMM 
coBnaAaHDT c JiOKajibHbiMM 3HaneHM^MM 
3K3eMnn^pa M MMeHM, CBS13aHHblMM C JIMHMeM 
CBFI3M. YcjioBMe "%y" onpeAejiaeTCfl 
cneAyK)LAMM o6pa30M: nojia "3K3eMnjinp 

nepeAaTHMKa" m "mmb nepeAaTHMKa" bo 
BXOA fHAeM coo 6 la©hmm coBnaAaiOT co 
3HaneHMflMM 3K3eMnjinpa nepeAaTHMKa m MMeHM 
nepeAaTHMKa, 3anoMHeHHbiMM Arm 3K3eMm-mpa 
paBHoro no nojio>KeHMio m MMeHM paBHoro no 
nojio>KeHMK3. Ha cf)Mr.16b ycjioBMe "A" 03HanaeT, 
hto nepeAaK)LAMM y3en npMHMMaeT BXOA^U-iee 
coo^meHMe SYNACK npoTOKona 6 jim 30 CTM 
IFMP-C, m hto ycjioBMe "%X" yAOBJieTBopeHO. 
ycjioBMe "B" 03HaHaeT, hto nepeAaioLAMM y3eji 
npMHMMaeT BXOAfliA ee cooGmeHMe SYNACK 
npoTOKOJia 6 jim 30 ctm IFMP-C, m hto ycjioBMe 
"%X" He yAOBJieTBopeHO. YcjioBMe "C" 
03HaHaeT : hto nepeAaioLAMM y3eji npMHMMaeT 
BXOA^LAee cooOmeHMe ACK npoTOKOJia 
6J1M30CTM IFMP-C, M HTO yCJlOBMfl "%X" M "%y" 
YAOBJieTBopeHbi. YcnoBMe "D" 03HanaeT, hto 
nepeAajoiAMM y3eji npMHMMaeT BXOA?HA ee 
coo6LAeHMe ACK npoTOKOJia 6 jim 3QCTM IFMP-C, 


m hto ycnoBMfl "%X" m "%y" He YAOBJieTBopeHbi. 
YcjioBMe "E" 03HaHaeT, hto nepeAaioLAMM y3eji 
npMHMMaeT BXOA^i-A ee coo6i_AeHMe RSTACK 
npoTOKOJia 6J1M30CTM IFMP-C, m hto ycjiOBMfl 
"%X" m "%y" YAOBJieTBopeHbi. ycjioBMe "F" 

5 03HanaeT, hto nepeAaioLAMM y3eri npMHMMaeT 
BXOAfliAee cooOiAOHMe RSTACK npoTOKOJia 
6J1M30CTM IFMP-C, M HTO yCJIOBMfl "%X" M "%V" 
He YAOBJieTBopeHbi. ycjioBMe "G" 03HaHaeT, hto 
nepeAaioLAMM y3en npMHMMaeT coo6LAeHMe SYN 
1Q MJiM cooGLASHMe SYNACK npoTOKOJia 6jim30CTM 
IFMP-C, m hto ycnoBMe "%X" yAOBJieTBopeHO. 
ycjioBMe "H" 03HanaeT, hto nepeAafom,MM y3eji 
npMHMMaeT coo6LAeHMe SYN mjim coo^WieHMe 
SYNACK npoTOKOJia 6jim3QCTM IFMP-C, m hto 
ycjioBMe "%X" He yAOBJieTBopeHO. 

Bo3MO>KHbi pa3JiMHHbie nepexoAbi, KorAa 
y3eji HaxoAMTcn b coctosihmm 1060 SYNSENT. 
KaK noKa3aHO Ha c(DMr.16b, ecjiM nepeAaioiAMM 
y3eji HaxoAMTCJi b coctojihmm 1060 SYNSENT m 
npMHMMaeT bxoa^ lAee cooOLAeHMe SYN 
npoTOKOJia 0nM3OCTM IFMP-C ot paBHoro no 
20 nojio>KeHMK) Ha APyroM KOHU,e JIMHMM CBJ13M, to 
nepeAaioiAMM y3eji BbinojiH?ieT onepau,Mio 
o6HOBJieHM?i paBHoro no nojio>KeHMio m 
nepeAaeT coo^AOHMe SYNACK npoTOKOJia 
6 jim30ctm IFMP-C k paBHOMy no nojio>KeHMK) 
(noKa3aHO STanoM 1072). 3aTeM nepeAaTHMK 
25 nepexoAMT M3 coctojihmsi SYNSENT 1060 b 
cocTOAHMe SYNRCVD 1064. Ecjim nepeAaTHMK 
npMHMMaeT BXOA^A ee coo6A eHwe RSTACK 
npoTOKOJia 0J1M3OCTM IFMP-C, HaxoA^ob b 
coctojrhmm SYNSENT 1060, to nepeAaiOA^^ 
30 y3eji npoAOJi>KaeT HaxoAMTbCfi b cocto?ihmm 
SYNSENT 1060, ho nponycKaeT cooOLAOHMe 
(noKa3aHO KaK 1074). Ecjim nepeAaTHMK 
npMHMMaeT BXOA^Aee cooOAOHMe ACK 
npoTOKOJia 6 jim30CTM IFMP-C mjim 
YAOBJ ieTBopeHO ycnoBMe B, to nepeAaiOA^ 
35 y3eji npoAOJi>KaeT HaxoAMTbcn b coctojihmm 
SYNSENT 1060, ho nepeAaeT cooOLAOHMe 
RSTACK npoTOKona Ojimsoctm IFMP-C 
(noKasaHO KaK 1076). Ecjim ycnoBMe A 
YAOBJieTBopeHO b cocto?ihmm SYNSENT 1060, 
to nepeAaioAufi yaoji BbinooHneT onepai^Mio 
40 oOHOBJieHMH paBHoro no nojio>KeHMio, nepeAaeT 
cooOLAOHMe ACK npoTOKOJia Ojimsoctm IFMP-C 
(noKa3aHO KaK 1078) m nepexoAMT b cocTOJiHMe 
ESTAB 1068. 

Ecjim y3er HaxoAMTesi b coctoahmm 
SYNRCVD 1064, to B03MO>KHbi pa3JiMHHbie 
45 nepexoAbi. KaK noKa3aHO Ha c|DMr.16b, ecjiM 
nepeAaioLAHfi y3eji HaxoAMTCJi b coctojihmm 
SYNRCVD 1064 m npMHMMaeT BXOA^A ee 
coo^LAOHMe SYN npoTOKOJia 6 jim30CTM IFMP-C 
ot paBHoro no nojioxceHMio Ha APyroM KOHU,e 
5Q jimhmm CB513M , to nepeAaioiAMM y3eji BbinojiHaeT 
onepaAMio oOHOBJieHMfi paBHoro no nojio>KeHMio 
m nepeAaeT cooOiAeHMe SYNACK npoTOKona 
0J1M3OCTM IFMP-C k paBHOMy no nojio>KeHMio 
(noKasaHO STanoM 1072), ociaBajicb b 
coctojihmm SYNRCVD 1064. Ecjim ycnoBMe B 
55 MJIM D YAOBJieTBopeHO B COCTOFIHMM SYNRCVD 
1064, to nepeAaiOA^^ y3en ocTaeTCJi b 
coctoahmm SYNRCVD 1064 m nepeAaeT 
coo6iAOHMe RSTACK npoTOKOJia 6 jim30ctm 
IFMP-C (noKasaHO KaK 1078). Ecjim ycjioBMe F 
YAOBJieTBopeHO, KorAa y3eji HaxoAMTca b 
60 coctoahmm SYNRCVD 1064, to y3eji ocTaeTCfi b 
coctojrhmm SYNRCVD 1064, ho nponycKaeT 
coo^AOHMe (noKasaHO KaK 1080). Ecjim ycjioBMe 
E yAOBJieTBopeHO, KorAa y3eji HaxoAMTC5i b 
coctojrhmm SYNRCVD 1064, to nepeAaiOLAMM 
y3eji BbinojiH^eT onepau,Mio cOpoca jimhmm, 
nepeAaeT cooGAeHne SYN npoTOKOJia 6 jim30CTM 
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IFMP-C (noKa3aHO KaK 1082) m nepexoAMT M3 
coctoahma SYNRCVD 1064 b cocTOAHMe 
SYNSENT 1060. Ecjim ycnoBue A 
YAOBJieTBopeHO, KorAa y3en HaxoAMTCA b 
coctoahmm SYNRCVD 1064, to nepeAaHDLAMM 
y3eri BbinoriHneT onepai^MK^ obHOBneHMA 
paBHoro no nonoxceHMio, nepeAaeT cooOLAeHMe 
ACK npoTOKona 0 am3OCTM IFMP-C (noKa3aHO KaK 
1078) m nepexoAMT M3 coctoahma SYNRCVD 
1064 b cocToaHMe ESTAB 1068. Ectim ycnoBMe 
C yAOBneTBopeHO, KorAa y3er HaxoAMTCA b 
coctoahmm SYNRCVD 1064, to nepeAaiOLAMM 
y3en nepeAaeT cooOLAeHMe ACK npoTOKOJia 
Ojimsoctm IFMP-C (noKa3aHO KaK 1084) n 
nepexoAMT M3 coctoahma SYNRCVD 1064 b 
cocTOAHMe ESTAB 1068. 

Ecjim y3eji HaxoAMTCA b coctoahmm ESTAB 
1068, to BQ3MO>KHbi pa3AMHHbie nepexoAbi. KaK 
noKa3aHO Ha cjDMr. 16b, ecjiM ycnoBMe D mam H 
yAOBneTBopeHO npM h axo>KA © h m m b coctoahmm 
ESTAB 1068, nepeAaioLAMM y3en ocTaeTCA b 
coctoahmm ESTAB 1068 m nepeAaeT cooOiAeHne 
RSTACK npoTOKOJia 6 am30CTM IFMP-C 
(noKa3aHO KaK 1088). Ecjim ycnoBMe F 
yAOBneTBopeHO, KorAa y3en HaxoAMTCA b 
coctoahmm ESTAB 1068, to y3en ocTa eTCA b 
coctoahmm ESTAB 1068, ho nponycKaeT 
cooOiAeHMe (noKa3aHO KaK 1080). Ecjim ycjioBMe 
E yAOBneTBopeHO, KorAa y3en HaxoAMTCA b 
coctoahmm ESTAB 1068, to nepeAaiOLAMM y3en 
BbinonHfieT onepai4Mio cOpoca amhmm m 
nepeAaeT coo6iAeHne SYN npoTOKona 6 am30CTM 
IFMP-C (noKa3aHO KaK 1086) m nepexoAMT M3 
coctoahma ESTAB 1068 B cocTOAHMe SYNSENT 
1060. EcnM cocTOAHMe C mam G YAOBJieTBopeHO 
npM Haxo>KAeHMM y3na b coctoahmm ESTAB 
1068, to nepeAafOLAMM y3eji nepeAaeT 
cooOiAeHMe ACK npoTOKona 6 am30CTM IFMP-C 
(noKasaHO KaK 1090) m ocTaeTCA b coctoahmm 
ESTAB 1068. Ka>KAbiM y3en Ha oahom CTopoHe 
amhmm CBA3M He A°n>KeH nepeAaBaTb 6onee 
OAHoro coo6LAeHM?i ACK npoTOKona 6 am30CTM 
IFMP-C, reHepMpyeivioro npMXOAOM naKeTa, Ha 

nepMOA TQMMayTa B COOTBeTCTBMM C KOHKpeTHbIM 
BapMaHTOM ocyLAecTBJieHMfi. 

CooOLAeHMe MHTepcjDeMca IFMP-C luoxceT 
co ao p>Ka t ben b none "cooOLASHMe" 1006 
npoTOKona IFMP-C MHKancynMpoBaHHoro naKeTa 
1000 npoTOKona IFMP-C, noKa3aHHoro Ha 
cjDMr. 15a. KaK ynoMBHyTO Bbiwe, nocne Toro KaK 
CMHxpoHM3ai4Mfl jimhmm ycTaHOBneHa, 
cooOlaohm^ MHTepcjDeMca IFMP-C Mcnonb3yiOTCA 
ATIA OOHapy>KeHMn M KOHCjDMrypMpOBaHMA 
MHTepcjDeMCOB IFMP-C McnonHMTenbHoro 
yCTpOMCTBa. B KOHKpeTHOM BapMaHTe 
ocyLAecTBneHMfi cooSlashma MHTepcjDeMca 
IFMP-C BKAfonaioT cooGlachma 3anpoca 
nepeHHA MHTepcjDeMCOB m cooTBeTCTByfoiAero 
OTBeTa, cooOLAeHMe olumOok nepeHHA 
MHTepcjDeMCOB, coo6LU,eHMA oOpaLAeHMfl c 
3anpocoM k MHTepcj^eMcy m cooTBeTCTByfouj,ero 
OTBeTa, coo6uj,OHMe olumOok 3anpoca k 
MHT epcpeMcy , coo^meHMA 3anpoca m OTBeTa 
KOHcjDMrypMpoBaHMfi MHTepcjDeMca, coo^LAOHMe 
olum6ok KOH0MrypMpoBaHMfl MHTepcjDeMca. 
Coo6laohmb nepeHHA MHTepcjDeMCOB m 
cooOLAeHMn 3anpoca k MHTepcjDeMcy npoTOKona 
IFMP-C MMe^T cneu,McjDMHecKMe 3HaneHMA b 
nojie 1016 "TMn coo6LU,eHMA". Pa3yMeeTCA, b 
A pyrMx BapMaHTax ocymacTBneHMA B03Mox<Hbi 
AonojiHMTenbHbie cooSmaHMA mam cooGinaHMA, 
BbinOAHflHDLAMe CXOAHbie CjDyHKU,MM. 

Coo6LAeHM5q 3anpoca nepeHHA MHTepcjDeMCOB 
m cooTBeTCTBytoLAero OTBeTa m coobLAeHMA 
olumOok nepeHHA MHTepcjDeMCOB Mcnonb3ynDTCA 


AAA onpeAeneHMA Toro, KaKMe MHTepcjDeMCbi 
AOCTynHbi Ha IFMP-C McnonHMTenbHOM 
ycTpoMCTBe. Ha cjDMr.17a m 17b npeACTaBneHbi 
CTpyKTypbi cooOLneHMM 3anpoca m OTBeTa 
nepeHHA MHTepcjDeMCOB COOTBeTCTBeHHO. KaK 
5 noKa3aHO Ha cjDMr. 17a, coo6LAeHMe 3anpoca 

nepeHHA MHTepcjDeMCOB 1100 MMeeT 
oOoOlAeHHblM CjDOpMaT, KOTOpbIM OblA 
paCCMOTpeH BblLLie CO CCblAKaMM Ha CjDMT. 15b, 
npuneivi none 1030 "Teno cooSlashma" coAepxcMT 
1Q none 1112 "cneAywDLAse "neHeHbe"" 
(MAeHTMCjDMKaTOp, MCnOAb3yeMblM ATIA 
KOOpAHHaU,MM B Me>K3aAaHHOM 

B3aMMOAeMCTBMM), npeACTaBAAioLAee coOom 
32-6MTOBoe 3HaneHMe, B03BpaiAaeMoe M3 
npeAbiAyLAoro OTBeTHoro coo6lashma nepeHHA 
MHTepcjDeMCOB. none 1112 "cneAyioLAMM 
MAeHTMCjDMKaTOp" McnoAb3yeTCA atia noAAep>KKM 
nepeHHeM MAeHTMcjDMKaTopoB, KOTopbie 
3aHMMafOT 6onee OAHoro cooOLAeHMA. 3HaneHMe 
nOAA 1112 "CAeAyKMAMM MAeHTMCjDMKaTOp" 
npeACTaBAAeT co6om 3HaHeHMe, B03BpaiAaeMoe 
20 IFMP-C MCnOAHMTeAbHblM yCTpOMCTBOM, ATA 

oGecneneHMA bo3mo>khoctm cneAyfoiAeiviy 
coo6iAeHMK) 3anpoca ocyiAecTBAATb 
npoAon>KeHMe nepeHHA MHTep4)eMCOB M3 
npeAbiAyiA ero 3aBepmeHHoro cooOiAeHMA. 
ripeABapMTeAbHO onpeAeneHHoe 3HaneHMe, 
25 HanpMMep, b KOHKpeTHOM BapMaHTe 
ocyLAecTBneHMA, McnoAb3yeTCA atia yKa3aHMA 
Toro, hto nepeneHb MHTepcjDeMCOB AOAxeH 
3anycKaTbCA c Hanana. Ecam cooOiAeHMe 
sanpoca nepeHHA MHTepcjDeMCOB MMeeT cjDnar 
3Q PLEASE_ ACK, ycTaHOBneHHbiM b ero none 

1020 "cjDAarM" m onepaAMA ycneLAHa, to IFMP-C 
MCnOAHMTeAbHOe yCTpOMCTBO BQ3BpaLAaeT 
cooOLAeHMe OTBeTa 1114 nepeHHA MHTepcjDeMCOB 
(cjDMr. 1 7b) c ero noneM 1020 "cjDAarM", 
ycTaHOBneHHbiM Ha cjDnar ACK, m c noneM 1018 
35 "koa", ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpeAeneHHoe 3HaneHMe (HanpMMep, 0 b 
KOHK peTHOM BapMaHTe ocyLAecTBneHMA), 
yKa3biBaHDLAee OTcyTCTBMe olum6ok. KaK 
noKa3aHO Ha cjDMr. 17b, none 1112 "cneAyioiAMM 
MAeHTMCjDMKaTOp" B COO^LAeHMM OTBeTa 1114 
40 nepeHHA MHTepcjDeMCOB npeACTaBAAeT coGoPi 
32-6MTOBoe 3HaneHMe, B03BpaiAaeMoe KaK nacTb 
cooOLAeHMA. Ecam 3HaneHMe nonA 1112 
"cneAyiOLAMM MAeHTMCjDMKaTOp" paBHO 0, to Bee 
MHTepcjDeMCbi nepeHMcneHbi. Ecam 3HaneHMe He 
paBHO 0, to 3to 3HaneHMe Mcnonb3yeTCA b 
45 KanecTBe apryMeHTa An a cneAyfOLAero 

cooOineHMA nepeHHA MHTepcjDeMCOB aha 
nonyneHMA MMeKDLAMXCA ocTanbHbix 
MHTepcjDeMCOB. IFMP-C McnoAHMTenbHoe 
yCTpOMCTBO npMCBaMBaeT Ka>KAOMy MHTepcjDeMcy 
5Q yHMKanbHblM 32-6MTOBblM MAeHTMCjDMKaTOp, 

KOTOpbIM MCnonb3yeTCA B APyrMX COOOlAeHMAX 
npoTOKona IFMP-C aaa ccbiAKM Ha KOHKpeTHbIM 
MHTepcjDeMC. OTBeTHoe cooOLneHMe 1114 
nepeHHA MHTepcjDeMCOB nepeHMCAAeT b none 
1118 "MAeHTMCjDMKaTOp 1 MHTepcjDeMca", b none 
55 1120 "MAeHTMCjDMKaTOp 2 MHTepcjDeMca" M T.fl. Bee 

MAeHTMcjDMKaTopbi aaa KaxcAoro MHTepcjDeMca Ha 
IFMP-C McnonHMTenbHOM ycTpoMCTBe, KOTopbie 
MoryT 6biTb nepeHMcneHbi b otbsthom 
coo6meHMM. 

Ecam 3anpoc nepeHHA cooOmeHMM Obin 
60 HeycneiuHbiM, to IFMP-C McnoAHMTenbHoe 

yCTpOMCTBO B03BpaLAaeT cooOmeHMe oljjmOok 
nepeHHA MHTepcjDeMCOB, KOTopoe coAep>KMT 
saronoBOK npoTOKona IFMP-C. B cooOLAeHMM 
olum6ok nepeHHA MHTepcjDeMCOB cjDnar NACK 
AonxceH 6biTb ycTaHOBneH b none 1020 "cjDnarM", 
none 1018 "koa" aoadkho yKa3biBaTb npMHMHy 
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c6oa, a none 1022 "MA©HTMcjDMKaTop onepaL^MM" 
flOJIJKHO 6blTb TeM >Ke CaMbIM, HTO M B 
coo6LneHMM 3anpoca nepeHHa MHTepcjDeMCOB. B 
HMcne npi/iHMH c6oeB, xa>KAaa M3 KOTopbix MMeeT 
KOHKpemoe 3HaneHMe ati r Mcnonb30BaHMa b 
none 1018 "koa", MO>xeT 6biTb to, hto b none 
1112 6bin yKa3aH HeAeMCTBMTenbHbiM 
MAeHTMCpuKaTop, IFMP-C McnonHMTenbHoe 
ycTpoMCTBO He QMorno Ha3HaHMTb OycjDep 
cooOLneHHn Ana saBepineHMa OTBeia, 
cnei4McjDMHecKaa owMOxa nonbsoBaTena 
oOycnoBuna HeB03MO>KHOCTb 3aBepi_ueHMa 
sanpoca m t.A- 

CooOmeHWfl o6paLn,eHMa c 3anpocoM k 
HHT epcjDeMcy m cooTBeTCTByfoinero OTBeTa m 
coo^LAeHMB olum6ok 3anpoca k MHTepcjDeMcy 
Mcnonb3yioTcn Arm nonyneHMa aTpM6yTOB, 
CBB3aHHbix c onpeAeneHHbiM MHTepcjDei/icoM Ha 
IFMP-C McnonH men bHOM ycTpoMCTBe. Our. 17c 
m 17d noKa3biBafOT CTpyKTypy cocOmeHMa 
oOpameHMn c 3anpocoM k MHTepcjDeMcy m 
cooTBeTCTByioLAero OTBeTa. KaK bmaho m 3 
cjDMr.17c, cooOineHne 1130 oOpamaHMa c 
3anpocoM k MHTepcjDeMcy MMeeT o6o6meHHbiM 
cjDopMaT, KaK paHee onucaHO co ccbinxaMM Ha 
cjDMr. 15b a na nona 1030 "Teno cooSmeHMa", 
co a© p>xa lu, e r o none 1132 "MAeHTMcjDMKaTop 
MHTepcjDeMca", KOTopoe npeACTaBnaeT co6om 
32-6MTOBblM MAeHTMCjDMKaTOp, yHMKanbHbIM 
O0pa3OM MAeHTMCjDMLJMpyKDLAMM MHTepcjDeMC, 
aTpn6yTbi KOToporo 3anpaLUMBaioTcn. KaK 
OnweaHO BblLUe, MAeHTMCjDMKaTOpbl MHTepcjDeMCOB 
npucBanBaioTcn IFMP-C ncnonHmenbHbiM 
ycTpowcTBOM m MoryT 6biTb nonyneHbi c 
noMOLAbio coo6meHMM nepeHHa MHTepcjDeMCOB. 
EcnM coo6LneHne 1130 oOpameHMa c 3anpocoM 
k MHTepcjDeMcy MMeeT cjDnar PLEAS E_ACK b ero 
none 1020 "cjDnarM" m onepauMa ocymecTBneHa 
ycneujHO, to IFMP-C McnonHMTenbHoe 
ycTpowcTBO B03BpaLnaeT b OTBeT cooOmeHMe 
1134 OTBeTa Ha 3anpoc k MHTepcjDency (noKa3aHO 
Ha cjDMr.17d), b kotopom b none 1020 "cjDnarM" 
ycTaHOBneH cpna r ACK, a none 1018 "koa" 
ycTaHOBneHO Ha npeABapwTenbHO 

onpeAeneHHoe 3HaneHMe, yKa3biBaioLAee 
OTcyTCTBue olum6km. KaK noKa3aHO Ha cjDMr. 17d, 
none 1030 "Teno coo^LneHMa" b coofDLueHMM 
1134 OTBeTa Ha 3anpoc k MHTepcjDeMcy Taioxe 
coAep>KHT 48-GnTOBoe none 1136 "nivm 
MHTepcjDeMca" npeAHa3HaneHHoe Ana yxa3aHMa 
MMeHi/i 3anpaLUMBaeMoro MHTepcjDeMca ( b 
KOHK peTHOM BapMaHTe ocymecTBneHMn MO>KeT 
ObiTb ncnonb30BaH MAC aApec), 8-0MTOBoe 
none 1138 "Tun MHTepcjDeMca" (3HaneHMa MoryT 
6biTb onpeAeneHbi Ana pa3nnHHbix TMnoB 
MHTepcjDeMCOB, TaKMX KaK ATM, Ethernet, 
FastEthemet, Gigabit Ethernet, FDDI nnn 
Apyrwe TMnbi MHTepcjDeMCOB noKanbHbix ceTeM), 
8-6nTOBoe none 1140 "Tun cpeAbi nepeAaHM" 
(yKa3biBaioLAnCi cjDM3MHecKyio cpeAy 

MHTepcjDeMca, HanpMMep MHoroMOAOBoe 
BonoKHO, CKpyneHHaa napa xaTeropMM 5, 
OAHOMOAOBoe BonoKHO m T.n.). KpoMe Toro, 
coo^meHMe 1134 OTBeTa Ha 3anpoc k 
HHT epcjDeMcy Taioxe coAep>XMT 32-6moBoe none 
1142 "noAAepxcuBaeMbie ckopoctm" m 
32-6nTOBoe none 1144 "TeKymaa CKopocTb". 
none 1142 "noAAep^MBaeMbie ckopoctm" 
yKasbiBaeT pa3nnHHbie ckopoctu nepeAaHM 
(HanpMMep, 10, 25, 100, 155, 622, 1000 

M6mt/c m APyrne), KOTopbie noA^P>KMBaeT 
sanpamMBaeMbiM MHTepcpeMC. fln?i 
MHTep0eMCOB, noAaep>KMBaK)LAMX 6onee oahom 
ckopoctm nepeAann, pa3nMHHbie 0narM MoryT 
6biTb ycTaHOBneHbi b none 1142. 0nar 


aBTOMaTMHecKoro cornacoBaHMa mojkbt ObiTb 
ycTaHOBneH b none 1142 "noAAep>KMBaeMbie 
CKopocTM", ecnM MHTepcjDeMC noAaep>KMBaeT 
aBTOMaTMHecKoe cornacoBaHMe ycTaHOBOK 
CKopocTeM. none 1144 "TeKyiAas CKopocTb" 
5 yKa3biBaeT TeKyi^yio CKopocTb nepeAaHM Ana 
3anpaLUMBaeMoro MHTepcpeMca. EcnM 

MHTepc|3eMC HaxoAMTcn b pe>KMMe 
aBTOKOHcjDMrypMpoBaHMa, to TeKymaa CKopocTb 
MHTepcjDeMca yKa3biBaeTca b none 1144 
1Q "TeKymaa CKopocTb", m c|Dnar aBTOMaTMHecKoro 
cornacoBaHMa ycTaHOBneH b none 1142 
"noAaep>KMBaeMbie ckopoctm". KpoMe Toro, 
cooOmeHMe 1134 OTBeTa Ha 3anpoc k 
MHT epcfieMcy Taioxe coasp>kmt 32-6MTOBoe none 
1146 "noAAap>KMBaeivibiM AynneKCHbiM pe>KMM" 
(yKa3biBaiounee ckopoctm AynneKCHoro pe>KMMa, 
noAaep>KMBaeMbie 3anpaLUMBaeivibiM 
MHTepcjDeMCOM, b tom HMcne b nonyAynnexcHOM 
pe>KMMe, nonHOCTbio AynneKCHOM pe>KMMe MnM 
pe>KMM aBTOMaTMHecKoro cornacoBaHMa npM 
ycTaHOBKe AynneKCHoro 

20 pe>KMMa; Oonee OAHoro c£nara MO>xeT ObiTb 

ycTaHOBneHO Ana MHTepcfieMCOB, 

noAA e P>KMBaiOLAMX 6onee oahom AynneKCHOM 
ycTaHOBKM), m 32-6MTOBoe none 1148 "TeKymMM 
AynneKCHbiM pe>KMM" (yKa3biBafOLU,ee TexymMe 
ycTaHOBKM AynneKCHoro pe>KMMa MHTepc^eMca; 
25 ecnM MHTepcfceMC HaxoAMTca b pe>KMMe 
aBTOMaTMHecKoro cornacoBaHMa, none 1146 
OyAeT yKa3biBaTb cooTBeTCTByiomee 3HaneHMe). 
KpoMe Toro, coo6Lu,eHMe 1134 OTBeTa Ha 3anpoc 
k MHTepcjDeMcy Taioxe coAep>KMT 32-6MTOBoe 
2Q none 1150 "MASHTi/icjDMKaTop cnoTa MHTepcjDeMca" 
(yxa3blBaeT CjDM3MHeCKMM CnOT, KOTOpbIM 

saHMMaeT MHTepcjDeMC Ha IFMP-C 

McnonHMTenbHOM ycTpoMCTBe), 32-6MTOBoe none 
1152 "MAeHTMcjDMKaTop nopTa MHTepcjDeMca" 

(MA©HTMCjDMI4MpyeT CjDM3MHeCKMM nopT, KOTOpbIM 
35 33HMMaeT MHTepcjDeMC Ha IFMP-C 

McnonHMTenbHOM ycTpoMCTBe) , 16-6MTOBoe none 
1154 "cjDnarM MHTepcjDeMca" m 16-6MTOBoe none 
1156 "cTaTyc MHTepcjDeMca". none 1154 "cjDnarM 
MHTepcjDeMca" onpeAenaeT TexymMe ycTaHOBKM 
oni^MM KOHcjDMrypapMM Ha 3anpaiiJMBaeMOM 

40 MHTepcjDeMce, npMneM Ka>KAbi m cjonar yKa3biBaeT 
pa3nMHHoe cocToaHMe (HanpMMep, MHTepcjDeMC 
npMBeABH b paOoTocnocoOHoe cocToaHMe, 
MHTepcjDeMC HaxoAMTca b CMemaHHOM pe>KMMe, 
npMHMMaeT Bee rpynnoBbie naxeTbi m T.n.). none 
1 156 "CTaTyc MHTepcjDeMca" yKa3biBaeT TexyLAyio 
45 MHcjDopMau,MKD CTaTyca (HanpMMep, Tpacj)MK 

ynpaBneHMa npoToxona IFMP-C peanM3yeTca 
nepe3 AanHbiM MHTepcjDeMC MnM KaHan Ha gtom 
MHT epcjDeMce, cocToaHMe pa6oTocnoco6HQCTM m 
T. n.) B CB33M C nMHMeM, KOTopaa He 

50 noABepraeTca M3MeHeHMaM nocpeACTBOM 

IFMP-C KOHTponnepa). KpoMe Toro, cooGmeHMe 
1134 OTBeTa Ha 3anpoc k MHTepcjDeMcy Taioxe 
coAep>KMT 32-6MTOBoe none 1 1 58 
"MMHMManbHaa MeTKa npMeMa" m 32-6MTOBoe 
none 1160 "MaxcMManbHaa MeTKa npMeMa", 

55 32-6MTOBoe none 1162 "MMHMManbHaa MeTKa 

nepeAaHM" m 32-6MTOBoe none 1 1 64 
"MaxcMManbHaa MeTKa nepeAaHM". EcnM 
MHTepcjDeMC HBnaeTcn ATM MHTepcjDeMCOM, to 
none 1158 "MMHMManbHaa MeTKa npMeMa" m 
1160 "MaxcMManbHaa MeTKa npMeMa" 

60 COOTBeTCTBeH HO yKa3blBaiOT MMHMManbHbIM M 
MaxcMManbHbiM MAeHTMcjDMKaTop BMpTyanbHoro 
xaHana, no KOTopoMy MHTepcjDeMC Mo>xeT 
ocyiAecTBnaTb npMeM. EcnM MHTepcjDeMC 
aBnaeTca ATM MHTepcjDeMCOM , to none 1162 
"MMHMManbHaa MeTKa nepeAaHM" m 1164 
"MaxcMManbHaa MeTKa nepeAaHM" 
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COOTBeTCTBeHHO yKa3blBaHDT MMHMManbHbIM M 
MaKCMManbHbiCi MfleHTnc|DMKaTop BupTyaribHoro 
KaHana, no KOTopoMy MHTepcjDeMC MO>KeT 
ocyL 4 ecTBn?iTb nepeAany. Ecjih 

3anpaiunBaeMbiCi MHTepcfreMC BBnneTcn 
MHTepcpePicoM HHoro Tuna, to norm 1158, 1160, 
1162 m 1164 ycTaHaBnuBaraTCfl b Hynb. 

EcnM o6pau4eHne c 3anpocoM k MHTepcpeMcy 
6e3ycneLUHO, to IFMP-C McnonHMTenbHoe 
ycTpowcTBO nepe,qaeT cooGmeHMe ollimGok 
3anpoca MHTepcfceMca, KOTopoe coabp>kmt 
IFMP-C 3aronoBOK, mmciolamm cfxnar NACK, 
ycTaHOBneHHbiM b none 1020 "cpnarn", 
cooTBeTCTByfOLAyfo npunmny cGon, yKa3aHHyho 
noneM 1018 "koa", npMHeM none 1022 
"MABHTMc(3MKaTop onepapMM" to >Ke caMoe, hto m 
b coo^meHHM 1130 oOpaLAeHna c 3anpocoM k 
HHTepcpeMcy . Bo3MO>KHbie npMHMHbi cGon, 
KOTopbie MoryT 6biTb yKa3aHbi b none 1018 "koa" 
coo6LAeHnn olum6ok 3anpoca MHTepcjoeMca, 
BKnhonaioT cneAyHDLABB: HeAeMCTBUTenbHbiM 

MAeHTMcjDMKaTop MHTepcfreMca, HecnocoGHOCTb 
IFMP-C ncnonHMTenbHoro ycTpoPicTBa 
Ha3HaMMTb SycjDep cooGLAeHMn Ann 3aBepujeHMn 
OTBeia, cnepucfin^ecKan nonb30BaTenbCKan 
OLiinSKa, npennTCTByioLAan 3aBepujeHMic oTBeTa 
m t. n. 

Coo6iA©HMn 3anpoca m OTBeTa 
KOHcjDurypauMM MHTepcfcePica m cooGiAeHMn 
ollimGok KOHcjDurypapnn Mcnonb3yioTcn Ana 
oGecneneHMn bo3mo>khoctm IFMP-C 
KOHTponnepy M3MeHMTb KOHcjDurypapuHD 
MHTep0eCica Ha IFMP-C b ncnonHUTenbHOM 
ycTpoPicTBe. Ha cjDi/ir. 17e noKa3aHa CTpyKTypa 
cooGmeHun 1170 3anpoca KOHc|DMrypai 4 nn 
HHTepcj^etfca. KaK noKa3aHo Ha cipvw.Me, 
cooOLAeHMe 1170 3anpoca KOHcjDHrypai_\MH 
MHTepcfrePica MMeeT o6o6LAeHHbiPi cfcopMaT, KaK 
paHee onwcaHO co ccbimaMM Ha c|3Mr.15 b, 
npuneM none 1030 "Teno coo6iAeHnn" coAep>KMT 
none 1132 "MAeHTMcfcMKaTop MHTepcfreMca" 
(yHMKanbHbiM o6pa30M MAeHTMcfiMAMpyiOLAee 
MHTepcjDeMC, KOHCpHrypaAUfi KOToporo 
M3MeHneTcn), 16-6MTOBoe none 1172 "oHMCTKa 
0naroB", 16-6moBoe none 1174 "yciaHOBKa 
cjonaroB", 32-6MTOBoe none 1176 "CKopocTb", 
32-6nTOBoe none 1178 "AynneKCHbiPi pe>KMM". 
none 1172 "OHMCTKa c^naroB" yKa3biBaeT, KaKne 
cjonarM IFMP-C McnonHMTenbHoe ycTpoPicTBO 
Aon>KHO OHMCTHTb Ha onpeAeneHHOM 
MHTepcjDeMce, htoGn M3MeHMTb onepapMHO 
MHTepc£ewca. llpMMepaMM ohmctkm cjDnaroB 
MoryT cny>KMTb cneAyHDLAMe: nepeBOA 

MHTepcpeMca b HepaGoTocnocoGHoe cocTonHMe, 
BbiBOA MHTepcjDePica M3 CMeiuaHHoro pexmvia, 
npeAOTBpaiABHMe npneMa MHTepcjDePicoM Bcex 
naKeTOB rpynnoBoPi nepeAaHM m t.A- none 1 1 74 
"ycTaHOBKa cjDnaroB" yKaabiBaeT, KaKMe cfxnam 
IFMP-C McnonHMTenbHoe ycTpoMCTBO Aon>KHO 
ycTaHOBMTb Ha onpeAeneHHOM MHTepcjDePice, 
HToGbi M3MeHMTb onepaAMK) MHTepcjDeMca. 
npuMepaMU ycTaHOBKM cjDnaroB MoryT cny>KMTb 
cneAyfOLAne: nepeBOA MHTepcjDeMca b 

pa6oTocnocoGHoe cocTonHMe, bboa 
MHTepcfcePica CMeujaHHbiPi pe>KMM, oGecneneHMe 
B03MO>KHOCTM npHeMa HHTepcfeMCOM Bcex 

naKeTOB rpynnoBoPi nepeAaHM m t.A- none 1176 
"cKopocTb" ncnonb3yeTcn Ann oGecneneHMn 
B03MO>KHOCTM IFMP-C KOHTponnepy M3MeHMTb 
yCTaHOBKy CKOpOCTM (M3 HMCna 

noAA®p>KMBaeMbix MHTepcfDeMCOM CKopocTeM, a 
Taioxe aBTOMaTMHecKoro cornacoBaHum, 10, 25, 
100, 155, 622, 1000 M6mt/c m APyrMe) 

onpeAeneHHoro MHTepcfieMca. none 1178 
"AynneKCHbiM pe>KMM" ncnonb3yeTcn Ann 


oOecneneHMn bo3mo>khoctm IFMP-C 

KOHTponnepy M3MeHMTb ycTaHOBKy AynneKCHoro 
pe>KMMa (M3 HMcna noAABp>KMBaeMbix 
MHTepcjDeMCOM ycTaHOBOK AynneKCHoro pe>KMMa, 
b tom HMcne aBTOMaTMHecKM cornacoBaHHoro 
5 AynneKCHoro, nonyAynneKCHoro MnM nonHocTbio 
AynneKCHoro pe>KMMa) onpeAeneHHoro 

MHTepcpeMca. YcTaHOBKa nonn 1176 "CKopocTb" 
MnM none 1178 "AynneKCHbiM pe>KMM" Ha 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
10 HanpMMep, Ha Hynb b KOHKpeTHOM BapnaHTe 
ocyiAecTBneHMn, yKa3biBaeT, hto ycTaHOBKa 

ckopoctm MnM AynneKCHoro pe>KMMa He MO>KeT 
6biTb M3MeHeHa. Ecnn coobLASHne 1170 3anpoca 
KOHcjDMrypaAMM MHTepcjueMca ot IFMP-C 

KOHTponnepa rnvieeT (pnar PLEASE_ACK b ero 
none 1020 "cjDnarM" m onepai^Mn ycneLUHO 
ocyiAecTBneHa, to IFMP-C McnonHMTenbHoe 
yCTpOMCTBO B03BpaLAaeT B OTBeT coo^LneHMe 
OTBeTa KOHcjDMrypauMM MHTepcjDeMca, cocToniAee 
M3 noneM IFMP-C 3aronoBKa (Bee nonn, 
noKa3aHHbie Ha c)DMr.15b, KpoMe nonn "Teno 
20 cooOLAeHMn") c c^naroM ACK, ycTaHOBneHHbiM b 

ero none 1020 "cf^narM", m noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHoe 
3HaHeHne, yKa3biBaioLAee OTcyTCTBue olum6km. 

EcnM cooOiA&HMe 3anpoca KOHcjDMrypai^MM 
MHTepcjDeMca OesycneujHO, to IFMP-C 
25 McnonHMTenbHoe ycTpoMCTBO B03Bpauj,aeT b 

OTBeT COO0LA©HMe OLJJM 60 K KOHCjDMrypai4MM 
MHTepcjDeMca, cocTonLAee M3 IFMP-C 3aronoBKa. 
B coo6la@hmm olumSok nepeHHn MHTepcjDeMCOB 
cjDnar NACK Aon>xeH 6biTb ycTaHOBneH b none 
3Q 1020 "c£nar m", none 1018 "koa" A°n>KHO 

yK33biBaTb npMHMHy c6on, a none 1022 
"MAeHTMcjDMKaTop onepai^MM" A°n>KHo 6biTb TeM 
>xe caMbiM, hto m b coo6iAeHMM 3anpoca 
nepeHHn MHTepcpeMCOB. Bo3MO>KHbie npMHMHbi 
c6on, KOTopbie MoryT 6biTb yKa3aHbi b none 1018 
35 "koa", BKmonaioT cneAyioLAee: 

HeAeMCTBMTenbHbIM MASHTMCbHKaTOp 
MHTepcjDeMca, ncnonb 30 BaHne 
HeAeMCTBMTenbHbix napaMeTpoB KOHcjDMrypapMM, 
cnei^McjDMHecKan nonb30BaTenbCKa^ OLUMGKa, 
npenaTCTByioLAan 3aBepLueHmo OTBeTa m T.n. 

40 riOMMMO C 006 lAeHMM npOTOKOna 6nM30CTM 

IFMC-C m MHTepcjoeMca, APyrMe TMnbi 
cooGla©hmm 1012 npoTOKona IFMP-C BKntonatoT 
cooGLAeHMn 3anpoca nepexoAa, 
cooTBeTCTByioLAee coo6LAeHMe OTBeTa m 
cooGLAeHMe oljjmGok. CymecTByhOT LuecTb TMnoB 
45 cooOLAeHMM nepexoAOB npoTOKona IFMP-C, 

Mcnonb3yeMbix Ann co3AaHMn, 
MOAMcjDMU.MpoBaHMn, MCKnKJHeHMn BeTBePi Ann 
nepecbinKM. Bonee KOHKpeTHO ynoMBHyTbie 
cooGlashmb nepexoAOB npoTOKona IFMP-C 
5Q B«nK3HaK3T cneAytoLA^e: "AoOaBMTb nepexoA", 

"yAanMTb nepexoA", "yAanMTb a© peso", 
"nepeMecTMTb nepexoA", "cHMTaTb nepexoA", 
"nonyHMTb CTaTMCTMKy Aepeea". Ka>KAan M3 
BeTBePi nepecbinKM MMeeT 3HaneHMe 
npeAnoHTeHMn. EcnM MMeeT MecTO MHO>KecTBO 
55 coBnaAeHMM, to Mcnonb3yeTcn BeTBb c caMbiM 

HM3KMM npeAnoHTeHMeM. 

KaK ynoM^HyTO BbiLue, ocHOBHan nepecbinKa 
ocyiAecTBnneTcn c noMOLAbio BeTBePi, npMHeM 
Ka>KAan BeTBb coctomt m 3 AByx KoivinoHeHTOB: 
BXOAHbie AaHHbie m BbixoAHbie AaHHbie. 
60 BxoAHbie AaHHbie oGecneHMBaioT AOCTaTOHHO 

MHcjDopMai^MM Ann oGecneneHMn Toro, HToGbi 
BXOAnLAMe naKeTbi MornM GbiTb cornacoBaHbi c 
BeTBflMM, a BbixoAHbie AaHHbie oGecneHMBahOT 
MHcjDopMai_|MK), HeoGxoAMMyio Ann nepecbinKM 
naKeTa, Ann KOToporo ycTaHOBneHO coBnaAeHMe 
BXOAHbix AaHHbix. OcHOBHbie onepaAMM, 
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ncnorib3yeMbie Ann moamc|dm AMpoBaHMn 
cocTonHMn nepecbinKM IFMP-C 
MCnOJIHMTenbHOrO yCTpOMCTBa, BKniOHaiOT 

"Ao6aBMTb nepexoA" m "yAanMTb nepexoA" 
flo6aBneHne 6onee OAHoro nepexoAa (BeTBM) 
npM OAHMX M Tex >Ke BXOAHbIX ASHHblX npUBOAMT 
k nonyneHMio AepeBa, KOTopoe MO>xeT €>biTb 
Mcnorib30BaHo Ann nepecbinKM Ka>KAoro 
BXOAfiLnero naKeia k MHO>xecTBy aApecaTOB. 
HanpuMep, nepBoe coo6LA eH Me "AoGaBMTb 
nepexoA", MMefomae KOHKpeTHbie BXOAHbie 
AaHHbie m HeKOTopbie BbixoAHbie AaHHbie, 
ycTaHaBJinBaeT oAHOKpamyio nepecbinKy 
naKeia. Biopoe coo^LueHne "AoOaBMTb 
nepexoA", MMeioiAee Te >xe caMbie BXOAHbie 
AaHHbie i/i Apyrne BbixoAHbie AaHHbie, 
npeo6pa3yeT OAHOKpaTHyio nepecbinKy b 
MH oroKpaTHyio nepecbinKy nyTeM AoOaBneHMn 
ApyrOM BbIXOAHOM BeTBI/1, CBn33HHOM c Te mm >xe 
caMbiMM BXOAHbiMM AaHHbiMH. flpyrMe 

BbixoAHbie BeTBM MoryT 6biTb AoSaBneHbi TeM 
>xe caMbiM cnocoGoM c Mcnonb30BaHMeM 
nocneAyKJLAHX cooOlabhmm "AoOaBMTb nepexoA". 
Coo6LneHne "yAanMTb nepexoA" Ann 
MHoroKpaTHoro coeAMHeHMn c Asyivm bctbamm 
yAanneT BeTBb, MMeioiAyio onpeAeneHHbie 
BbixoAHbie AaHHbie, npeo6pa3yn MHoroKpaTHyio 
nepecbinKy b OAHOKpaTHyio nepecbinKy. Eu^e 
OAHoro cooSmeHi/ie npoTOKona IFMP-C, 

cooGLAeHne "yAanMTb AepeBo", Mcnonb3yeTcn 
Ann yAaneHMn Bcex BeTBeM, coBMecTHO 
ncnonb3yiOLAMX oahm m Te xe BXOAHbie AaHHbie. 
flpyroe coo6meHne npoTOKona IFMP-C, 

coo^meHMe "nepeMecTMTb nepexoA," 
Mcnonb3yeTcn Ann M3MeHeHnn cymecTByroiAeM 
BbIXOAHOM MHCpopiviaAMM Ann cyLAecTByioLAeM 
BeTBM flononHMTenbHbie cooOiAeHMn npoTOKona 
IFMP-C, cooSLueHne "nonyHMTb CTaTMCTMKy 
AepeBa", Mcnonb3yeMoe Ann nonyneHMn 
CTaTMCTMKM Ann nepeAaioLAMX y3noB, BXOAHbie 
AaHHbie KOTopbix onpeAeneHbi, m cooOLAeHMn 
"cHMTaTb nepexoA", Mcnonb3yeivibie Ann AeneM 
AMarHOCTMKM m omaAKM, no3BonmoT IFMP-C 
KOHTponnepy nonynaTb AaHHbie 060 Bcex 
BeTBnx nepecbiriKM Ann AaHHoro IFMP-C 
McnonHMTenbHoro ycTpoMCTBa. 

Coo6i_AeHMe "Ao6aBMTb nepexoA" m 
cooGLueHMn 3anpoca "yAanMTb nepexoA" 
npeACTaBnnioT coOom coo6uj,aHMn npoTOKona 
IFMP-C, KOTopbie Mcnonb3yioT oamh m tot >xe 
c|3opMaT 1200 cooOLneHMn (ho MMeioT pa3Hbie 
TMnbi coo6LAeHMM), noKa3aHHbiPi Ha dpwr. 18a. KaK 
noKa3aHO Ha c|DMr.18a, cfcopMaT 1200 cooOiAeHMn 
3anpoca "Ao6aBMTb/yAanMTb nepexoA" 
npoTOKona IFMP-C MMeeT o6o6LAeHHbiM 
cjDopMaT, KaK onMcaHo BbiLne co ccbinKaMM Ha 
cf)Mr.15b c noneivi 1030 "Teno coo6i_ASHMn", 
BKmonaioLAMM cneAyioiAne nonn: none 1201 
"MAeHTMCjDMKaTOp BXOAHOrO MHTepcjDeMCa", 
16-6MTOBoe none 1202 "BXOAHoe 
npeALuecTBOBaHMe", 16-6MTOBoe none 1204 
"BXOAHbie 4>narM M , 32-6MTOBoe none 1206 
"MAeHTMCjDMKaTOp BbIXOAHOrO MHTepcjDeMCa", 
24-6MTOBoe pe3epBHoe none 1208, 8-6MTOBoe 
none 1210 "AnMHa icmona", 8-6MTOBoe none 
1212 "AAMHa BbixoAHoro 3aronoBKa", 8-6MTOBoe 
none 1214 "AnMHa yAaneHMn", 8-6MTOBoe none 
1216 "TMn npeoOpasoBaHMn", 8-6MTOBoe none 
"AnMHa AaHHbix npeo6pa30BaHMn", 32-6MTOBoe 
none 1222 "o6pa6oTKa KanecTBa 
oGcny^MBaHMn", none 1224 "AaHHbie Kmona" 
npeABapMTenbHO onpeAeneHHOM AnMHbi, none 
1225 "MacKa BXOAHoro Kmona" npeABapMTenbHO 
onpeAeneHHOM AnMHbi, none 1228 "BbixoAHbie 
AaHHbie 3aronoBKa" npeABapMTenbHO 


onpeAeneHHOM AnMHbi m none 1230 "AaHHbie 
npeo6pa30BaHMn". 

nonn, npeACTaBneHHbie Ha cjDMr.18a (MHbie, 
HeM noK33aHHbie Ha 4)nr.15b nonn o6o6meHHoro 
3aronoBKa npoTOKona IFMP-C), onMcaHbi HM>Ke. 
5 npMCBoeHHoe IFMP-C McnonHMTenbHbiM 

ycTpoMCTBOM m nonyneHHoe c noMouj,bio 
cooOLAeHMM nepeHHn MHTepcjDeMCQB npoTOKona 
IFMP-C none "MAeHTMcjDMKaTop BXOAHoro 
MHTepcjDeMca" 1201 yHMKanbHbiM o0pa3OM 
1Q MAeHTMC|3MI4MpyeT KOHKpeTHbIM BXOAHOM 

MHTepcjDeMC, K KOTOpOMy OTHOCMTCn BXOAHan 
BeTBb. none 1202 "BXOAHoe npeALuecTBOBaHMe", 
b KOHKpeTHOM BapMaHTe ocyLAecTBneHMn 
npeACTaBnniOLAee co6om 1 6-6MTOBoe HMcno 6e3 
3HaKa, o6o3HanaeT npeALuecTBOBaHMe, 
15 npMCBOeHHOe BeTBM. npM CpaBHeHMM BXOAnLAMX 

naKeTOB c bxoahnmm KmonaMM ktiioh c caMbiM 
hm3kmm npeALuecTBOBaHMeM cpaBHMBaeTcn 
nepBbiM. EcnM 6onee OAHoro aneivieHTa MivieioT 
OAMHaKOBoe npeALuecTBOBaHMe, to IFMP-C 
McnonHMTenbHoe ycipoMCTBO MO>KeT BbiOpaTb 
20 nioOyio M3 cpaBHMBaeMbix BeTBeM Ann 

nepecbinKM naKeia. none 1204 "BXOAHbie 
cjDnarM", McnonbsyeMoe Ann bxoahom BeTBM, m 
cj^narM, yK33aHHbie b stom none, Mcnonb3yioTcn 
Ann o6o3HaHeHMn KOHKpeTHoro AeMCTBMn, 
KOTopoe Aon>KHO ObiTb npeAnpMHmo, ecnM 
25 naKeTbi cornacoBaHbi c stmivi nepeAaioLAMM 

y3noM. npMMepaMM TaKoro AeMCTBMn, 
o6o3HaneHHbiMM TaKMMM cjDnaraMM, MoryT 
cny>KMTb cneAyKDLAMe: "nepeAana ynpaBneHMn 
bhm 3" - noMCK Ha cneAyLOLAeM ypoBHe 
30 npeAiuecTBOBaHMn nocne nepeAaHM naKeia, 

BMecTO 3aBepLueHMn; M OT6pacbiBaHMe" - 
MrHopMpoBaHMe Bcex naKeTOB, KOTopbie 
cornacoBaHbi c stmm bxoahbim y3noM. none 
1206 "MAeHTMcjDMKaTop BbixoAHoro MHTepcjDeMca" 
yHMKanbHbiM o0pa3OM MAeHTMcjDMAMpyeT 
35 MHTepcjDeMC, npeAHa3HaneHHbiM Ann 
Mcnonb30BaHMn Ann nepeAaHM naKeia. 
Pe3epBHoe none 1208, KOTopoe Moxei 6biTb 
3ape3epBMpoBaHO Ann Mcnonb30BaHMn b 
6yAyiAeM, b KOHKpeTHOM BapMaHTe 

ocyLAecTBneHMn MO>KeT 6biTb yciaHOBneHO 
40 nepeAaioLAMM y3noM Ha Hynb, m MmopMpyeTcn 

npMeMHbiM y3noM, ecnM oto none He 
Mcnonb3yeTcn. none 1210 "AnMHa Kmona", 
npeACTaBnniOLAee coOom b KOHKpeTHOM 
BapMaHTe ocyAecTBneHMn 8-6MTOBoe uenoe 
HMcno 0e3 3HaKa, onpeAenneT AUMHy nonn 1224 
45 "AaHHbie BXOAHoro Kmona" m nonn 1226 "MacKa 

BXOAHoro Kmona" b OaMTax. none 1212 "AnMHa 
BbixoAHoro 3aronoBKa", npeACTaBnniOLAee co6om 
b KOHKpeTHOM BapMaHTe ocyLAecTBneHMn 
8-6MTOBoe Aenoe HMcno 6e3 3HaKa, onpeAenneT 
5Q AUMHy nonn 1228 "AaHHbie BbixoAHoro 

3aronoBKa" b OaPiTax. none 1214 "AnMHa 
yAaneHMn", npeACTaBnmoAee co6om 8-6MTOBoe 
Aenoe HMcno 6e3 3HaKa, onpeAenneT HMcno 
6aMTOB Ann yAaneHMn ot Hanana naKeia, 
npe>KAe neM npMMeHmb npeo0pa3OBaHMe, 
55 yKa3aHHoe b none 1230 "AaHHbie 
npeo6pa30BaHMn". 

none 1216 "TMn npeo6pa30BaHMn" 
onpeAenneT Tun moamc|dm AM poBaHi/ifi (HanpMMep, 
He MOAMcjDMAMpoBaTb, npeo0pa3OBaTb IP- naKeT 
b IFMP- naKeT TMna 1, IP-naKeT b IFMP- naKeT 
oo Tuna 2, IFMP- naKeT TMna 1 b IP- naKeT, 

IFMP- naKeT TMna 2 b IP-naKeT, CTaHAapTHan 
IP-nepecbinKa, yceneHMe naKeia MnM MHbie 
M3MeHeHMn), KOTopoe A°n>KHO 6biTb 
ocyiAecTBneHO nepeA nepeAaneM naKeia. 
HeKOTopbie TMnbi npeo6pa30B3HMM Tpe6yioT 
Mcnonb30BaHMn AaHHbix, KOTopbie He nBnmoTcn 
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HacTbKD naKeia, TaK hto otm Tpe6yeMbie flaHHbie 
npeflycMaipMBafOTCfl b none 1230 "flaHHbie 
npeo6pa30BaHi/m". Bonee KOHKpeTHO 
npeo6pa30BaHne Tuna "IP- naKeT b IFMP- naKeT 
Tuna 1 (nnn 2)" oGecneHMBaeT npeo6pa30BaHne 
M3 npoTOKona IPv4 (MnM mhom BepcMM IP 
naKeia) b MHKancynnpMio Ann noTOKa IFMP 
npoTOKona TMna 1 (unM 2), KaK paccMOTpeHO 
BbiLue. ripeo6pa30BaHMe Tuna "IFMP- naKeT 
TMna 1 (mem 2) b IPv 4- naKeT" oOecneHMBaeT 
npeo0pa3OBaHMe naKeTa, npMXOflfUflero KaK 
IFMP- naKeT TMna 1 (unM 2) b IPv 4- naKeT c 
Mcnonb30BaHMeM nona 1230 "flaHHbie 
npeo6pa30BaHMfi" Ana BoccTaHOBneHMn 
yflaneHHbix noneM, a Taioxe o^HOBneHMfl 
KOHTponbHOM cyMMbi TTL m IP-3aronoBKa. TMn 
npeo6pa30BaHM?i "cTaHflapTHan IP-nepecbinKa" 
yMeHbLuaeT TTL b IP-3aronoBKe m oOHOBnneT 
KOHTponbHyio cyMMy IP 3aronoBKa. TMn 
npeo6pa3QBaHMn "yceneHMe naKeTa" 
orpaHMHMBaeT pa3iviep naKeTa flo BenMHMHbi, 
onpefleneHHOM b none 1230 "flaHHbie 
npeo6pa30BaHMn", nepeflaBaeivibiMn flaHHbiMM. 

KaK noKa3aHO Ha 0 mt. 18a, none 1218 
"flnMHa flaHHbix npeo6pa30BaHMn" 
npeflCTaBnaeT co 6 om 8-6MTOBoe pence HMcno, 
onpeflennioLflee flnMHy nonn 1230 "flaHHbie 
npeo6pa30BaHi/in", KOTopoe BKnioHeHO b c(DopMaT 
1200 coo^LfleHMn "flo6aBMTb/yflanMTb nepexofl". 
Ecjim npeo6pa30BaHMe He TpeOyeT 

AononHMTenbHbix flaHHbix b none 1230 "flaHHbie 
npeo6pa30BaHi/in", to none 1218 "fljiMHa flaHHbix 
npeo6pa30BaHMn" ycTaHOBneHO Ha Hynb. none 
1222 M o6pa6oTKa KanecTBa o6cny>KMBaHM?r 
yKa3biBaeT, KaKMM o6pa30M naKeTbi, 

cornacoBaHHbie c BeTBbio, flon>KHbi 
o6pa6aTbiBaTbca IFMP-C McnonHMTenbHbiM 
ycTpoMCTBOM. none 1224 "BxoflHbie flaHHbie 
Kmona", flnMHa KOToporo onpeflenaeT noneM 
1210 "flnMHa Kmona", coflep>KMT flaHHbie, 
KOTopbie cpaBHMBaioTcn c bxoablpmm naKeTOM 
flnn ycTaHOBneHM?i coBnafleHMn flaHHbix a na 
y3na nepecbinKM. flaHHbie b none 1224 "flaHHbie 
Kmona" BKmonahOT b ce6n MHcfcopMapMio ypoBHfl 
nMHMM CBFI3M, b tom HMcne MAC-aflpec, 
MHcpopMaflMio ypoBHB 3, b tom HMcne GP-aflpec 
m T.fl. none 1226 "MacKa icmona", flnMHa 
KOToporo onpeflenneTcn noneM 1210 "flnMHa 
Kmona", Mcnonb3yeTcn flnn onpefleneHMS 
cooTBeTCTByKDLflMX Omtob flaHHbIX Kmona npM 
cpaBHeHMM MHcjDopMaflMM b none 1224 "BxoflHbie 
flaHHbie Kmona" c BxoflfliflMM naKeTOM. none 
1228 "BbixoflHbie flaHHbie 3aronoBKa", flnMHa 
KOToporo onpeflen^eTca noneM 1212 "flnMHa 
BbixoflHoro 3aronoBKa", coflep>KMT 3aronoBOK (b 
TunoBOM cnynae nHchopMapmo Ha ypoBHe nuHMM 
CBTI3M, Taxyio KaK MAC-saronoBOK Ha 

MHTepcpeMce Ethernet, MnM VPI/VCI Ha ATM 
MHTepcjDeMcax), KOTopas flon>KHa ObiTb 

npMcoeflMHeHa k naKeTy, npe>Kfle neM oh OyfleT 
nepeflaH. KaK ynoMMHanocb BbiLue, none 1230 
"flaHHbie npeoOpasoBaHMfl" coflep>KaT flaHHbie, 
HeoGxoflMMbie fln s BbinonHeHMfl KOHKpeTHoro 
npeo6pa30BaHM?r fln?i npeo6pa30BaHMn TMna 
"IFMP- naKeT TMna 1 (MnM 2) b Ipv4- naKeT" 
flaHHbie b none 1230 "flaHHbie npeo6pa30BaHM£" 
aHanorMHHbi MfleHTMcj^MKaTopaM noTOKa, 
noKa3aHHbiM Ha c|DMr.7a (nnn Ha dpwr.7b flnsq Tuna 
2 noTOKa, 3a MCKmoneHMeM Toro, hto nona "TMn 
o6cny>KMBaHMfl" m "npoTOKon" MoryT ObiTb 
3ape3epBMpoBaHbi b HeKOTopbix BapMaHTax 
ocyLflecTBneHM?!). EcnM npeo6pa30BaHMe 
"yceneHMe naKeTa" onpefleneHO TaK, hto 
KOHKpeTHaa KonMfi naKeTa nepeflaeTca 
KOHKpeTHOMy aflpecaTy, to flaHHbie 1240 b none 


1230 "flaHHbie npeo0pa3OBaHMn" BKnioHaioT b 
ce6s 16-6MTOBoe pe3epBHoe none 1242, 
KOTopoe MoxceT 6biTb ycTaHOBneHO b Hynb 
nepeflaTHMKOM, m SyfleT MrHopMpoBaTbcn 
npMHMMaKDLflMM y3noM, m 16-6MTOBoe none 1244 
5 "flnMHa yceHeHMa", KaK noKa3aHO Ha c(DMr.18b. 
none 1244 "flnMHa yceneHMn" yKa3biBaeT, KaKoe 
KonMHecTBO OaMTOB naKeTa flon>KHO ObiTb 
nepeflaHO c MHTepcjDeMca. EcnM npMxoflni_pMM 
naKeT flnMHHee, neM sto HMcno, to oh 
10 coKpaLflaeTca flo stom flnMHbi. TaKan flnMHa 
yceneHMn npeflCTaBn^eT coOom HMcno OaMTOB, 
nonynaeMoe nocne yflaneHMfl HeKOToporo HMcna 
OaMTOB, m He BKrioHaeT b c e6a BbixoflHoro 
3aronoBKa, KOTopbiM MoweT 6biTb 

flononHMTenbHO BBefleH. 

i 5 EcnM coobLfleHMe 3anpoca 

"floOaBMTb/yflanMTb nepexofl" npoTOKona 
IFMP-C MMeeT dpnar PLEAS E_ACK, 
ycTaHOBneHHbiM b ero none 1020 "cfcnarM", m 
onepau,Mn ocyi_pecTBneHa ycneujHO, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO B03BpaLpaeT 
20 oTBeTHoe cooOLfleHMe 1250 "floOaBMTb/yflanMTb 

nepexofl" npoTOKona IFMP-C c cfiopMaTOM, 
noKa3aHHbiM Ha c£Mr.18c, MMeioLflee cjsnar ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarM", c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeflBapMTenbHO onpefleneHHoe 3HaneHMe, 
25 yKa3biBaioLflee oTcyTCTBMe olumOkm. KaK 

noKa3aHO Ha cjDMr.18c, OTBeTHoe cooOLfleHMe 
MMeeT nonn 3aronoBKa, npMcyiflMe 
oOoOifleHHOMy cooOifleHMio npoTOKona IFMP-C, 
npMHeM Teno coo6i_peHMn coflep>KMT 1 6-6MTOBoe 
3Q pe3epBHoe none 1252 m 1 6-6MTOBoe none 1254 

"BbixoflHOM OTcneT". Pe3epBHoe none 1252 
3ape3epBMpoBaHo flnn 6yflyi_pero 

Mcnonb30BaHMn, MoxeT 6biTb ycTaHOBneHO 
nepeflaTHMKOM b Hynb m npM otom MTHopMpyeTcn 
npMeMHMKOM. none 1254 "BbixoflHOM OTcneT", 
35 npeflCTaBnnioLflee coOom pence HMcno 0e3 

3HaKa, COflep>KMT HMcno BbIXOflHbIX BeTBeM , 
KOTopbie coBMecTHo Mcnonb3yioT oflHy m Ty >xe 
BxoflHyfo MHcjDopMapMho, nocne npMMeHeHMn 
TeKyifleM onepapMM (ecnM OTcneT BeTBeM paBeH 
1 , TO MMeeT MeCTO BeTBb OflHOKpaTHOM 
40 nepeflaHM; ecnM OTcneT BeTBeM 6onee 1, to 

MMeeT MecTo BeTBb MHoroKpaTHOM nepeflaHM) 
TaKoe none 1254 Mcnonb3yeTcn IFMP-C 
KOHTponnepoM flnn oOecneneHM^ npoBepKM 
COOTBeTCTBMfl COCTOBHMfl BeTBeM nOCne KaXKflOM 
onepau,MM. 

45 EcnM coobLfleHMe 3anpoca 

"AoOaBMTb/yflanMTb nepexofl" npoTOKona 

IFMP-C Sbino HeycneniHbiM, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO nepeflaeT 

coo^LfleHMe olum 6 ok "flo6aBMTb/yflanMTb 
5Q nepexofl" npoTOKona IFMP-C. CooOifleHMe 

olumOok coflep>KMT IFMP-C 3aronoBOK, b 
kotopom coflep>KMTcn to xe caMoe none 1022 
"MfleHTMcjDMKaTop onepai4MM", hto m b 
cooTBeTCTByioLfleM cooOifleHMM 3anpoca, b none 
"(fcnarM" ycTaHOBneH 4>nar NACK, a b none 1018 
55 "koa" ycTaHOBneH Ha 3HaneHMe, yKa3biBaioLflee 

npMHMHy olumGkm. B KanecTBe npMHMH c6oeB 
mo>kho yKa3aTb cneflytoLflMe: oamh M3 

MfleHTMCjDMKaTOpOB MHTepcjDeMCOB 
HefleMCTBMTeneH; BxoflHaa flnMHa Kniona 
6onbLue, neM MaKCMManbHoe 3HaneHMe, 
60 noflflep>KMBaeMoe IFMP-C McnonHMTenbHbiM 

ycTpoMCTBOM; BbixoflHoe npeo0pa3OBaHMe He 
noflflep>KMBaeTCfl MnM He pacno3HaeTCfl IFMP-C 
McnonHMTenbHbiM ycTpoMCTBOM ; IFMP-C 

McnonHMTenbHoe ycTpoMCTBO MMeeT 

HeflocTaTOHHO pecypcoB fln?i saBepiueHM^ 
3anpoca; MMeeTcn flpyra^ BeTBb c TeM >Ke 
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CaMbIM BXOflHbIM KJ1HDHOM, HO C APY™MM 
cjonaraMM; napaMeipbi xanecTBa o6cny>KMBaHMfl 
HeAeHCTBUTenbHbi nrin He noAAep>KMBaKDTCfl 
IFMP-C McnonHHTenbHbiM ycTpoMCTBOM; 

BXOflHOH KTIIOH HJ1U1 BXOAHafl MBCKa He 
noAAepxMBafOTCfl IFMP-C McnonHMTenbHbiM 
yCTpOMCTBOM; KOHKpeTHa^ BeTBb, KOTOpyHD 
Heo^xoflHMO Ao6aBMTb 3 y>Ke cyiAecTByeT b 
IFMP-C HcnonHHTejibHOM ycTpoMCTBe; 

KOHKpeTHan BeTBb, KOTopyHD HeoOxoAMMO 
yAanMTb, He cymecTByeT b IFMP-C 
ncnojiH men bHOM ycTpoMCTBe; KOHxpeTHan 
nonb30BaienbCKan owMOxa npenmcTByeT 
3aBepujeHMK) 3anpoca v\nv\ APyrne npuHMHbi . 

Kax noxa3aHO Ha cjDMr.18d, cooGmeHMe 1260 
3anpoca "yAammb AepeBO" npoTOKona IFMP-C 
MMeeT cjDopiviaT coo6LAeHMn, coAep>xaLAMM 
MHorne M3 noneM, onMcaHHbix co ccbinKaMM Ha 
cjDMr.lSa. ^opMaT coo6iA©HMn 1260 3anpoca 
"yAanMTb AepeBO" npeACTaBnaeT co6om 
o6o6LAeHHbiM cjDopMaT, paHee onMcaHHbiM co 
ccbinKaMM Ha c|DMr.15b, npMHeM none 1030 "Teno 
cooSiAeHMn" BKntOHaeT cneAyioiAMe non*: none 
1201 "MAeHTMCjDMKaTOp BXOAHOrO MHTepcfieMCa", 
none 1202 "BXOAHoe npeALLiecTBOBaHMe", none 
1204 "BXOAHbie cjDnarM", 56-6MTOBoe pe3epBHoe 
none, none 1210 "AnMHa KnioHa", none 1224 
"BXOAHbie AaHHbie icnrona" npeABapMTenbHO 
onpeAeneHHOM AnMHbi m none 1226 "MacKa 
BXOAHoro KnHDHa" npeABapMTenbHO 

onpeAeneHHOM AnMHbi. 

none 1201 "MAeHTMCjDMKaTOp BXOAHoro 
MHTepcjDeMca" yHMKanbHbiM o6pa30M 

onpeAen^eT bxoahom MHTepcjDeMC, k KOTopoiviy 
OTHOCMTCfl BXOAH3B BeTBb (KOTOpOMy 
npMHaAne>KMT AepeBO, noAnewaiAee yAaneHmo). 
none 1224 "BXOAHbie AaHHbie KnioHa" 
o^ecneHMBaeT AaHHbie, KOTopbie cpaBHMBaioTCfl 
c bxoaalamm coo6Lii,eHMeivi, htoOw onpeA©nMTb, 
cornacoBaHbi nn ohm c nepecbinaioLAMM y3noM, 
noAne>xaLAMM yAaneHMHD, a none 1226 "MacKa 
BXOAHoro KnHDHa" onpeAenneT 

cooTBeTCTBy^LAMe 6MTbi AaHHbix KnHDHa npM 
cpaBHeHMM BXOAHbix AaHHbix Knrana c bxoahlamm 
naxeTOM. Pe3epBHoe none 1262 
3ape3epBMpoBaHO Ana Mcnonb30BaHMn b 
OyAymeM, Mo>xeT ycTaHaBnMBaTbCfi Ha Hynb 
nepeAaTHMKOM m MrHopMpyeTcn npM stom 
npMeMHMKOM. 

EcnM coobLAeHMe 3anpoca "yAanuTb AepeBO 11 
npoTOKona IFMP-C MMeeT cjDnar PLEAS E_ ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarM", m 
onepau,Mfl ocym,ecTBneHa ycnemHO, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO B03BpaiAaeT 
OTBeTHoe coo6LAeHMe "yAanMTb AepeBO" 
npoTOKona IFMP-C, KOTopoe npeACTaBnaeT 
co6om nonn aaronoBxa npoTOKona IFMP-C (xax 
noKa3aHO Ha cjDMr.lSb, ho 0e3 nonn "Teno 
coo6LA©HMn"), c cjDnaroM ACK, ycTaHOBneHHbiM b 
ero none 1020 "clDnarM", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpeAeneHHoe 3HaHeHMe, yKa3biBaHDLAee 
OTcyTCTBMe olum6km. EcnM coo6LA©HMe 3anpoca 
"yAanMTb AepeBO" HeycneujHO, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO B03BpaiAaeT 
cooTBeTCTBytoiAee coobmeHMe olum6km, KOTopoe 
npeACTaBnneT coOom nonn 3aronoBKa 
npoTOKona IFMP-C (xax noxa3aHO Ha cjDMr.lSb, 
ho 6e3 nona "Teno coo6i_i4©HMfl"), c cjDnaroM 
NACK, ycTaHOBneHHbiM b ero none 1020 
"cjDnarM", m c noneM 1018 "koa", ycTaHOBneHHbiM 
Ha npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
yxa3biBaHDLAee npMHMHy c6ob (b KanecTBe 
KOTopbix MoryT 6biTb cneAyHDLAMe: 
HeAeMCTBMTenbHbIM MAeHTMCfDMKaTOp 


MHTepcjDeMca, He cymecTByeT BeTBb c bxoahmm 
xnHDHOM , xax onpeAeneHO b 3anpoce; APyras 
BeTBb cyLAecTByeT c TeM >xe BXOAHbiM xmonoM, 
xax onpeAeneHO, ho c APyrMMM cjDnaraMM, m T.n.). 

Ha cJdmt. 18c noxa3aHa CTpyicrypa coobiAeHMfl 
5 sanpoca 1300 "nepeMecTMTb nepexoA" 
npoTOKona IFMP-C, coAep>KaLAee MHorne M3 
noneM, onMcaHHbix co ccbinKaMM Ha cpMr.18a 
OopMaT coo6la©hm51 1300 3anpoca 
"nepeMecTMTb nepexoA" npeACTaBnneT co6om 
1Q o6o6LAeHHbiM cjDopMaT, paHee onMcaHHbiM co 
ccbinKaMM Ha cjonr. 1 5b , npMHeM none 1030 "Teno 
coobLAeHMn" BKnHDHaeT cneAyHDLAMe nona: none 
1201 "MAeHTMcfrMKaTop BXOAHoro MHTepcjDeMca", 
none 1202 "BXOAHoe npeALuecTBOBaHMe", none 
1204 "BXOAHbie cjDnarM", 32-6MTOBoe none 1303 
"CTapbIM MAeHTMCjDMKaTOp BblXOAHOrO 

MHTepcjDeMca", 24-6MTOBoe pe3epBHoe none 
1304, 8-6MTOBoe none 1210 "AnMHa KnHDHa", 
8-6MTOBoe none 1398 "AnMHa CTaporo 
BbixoAHoro 3aronoBKa", 8-6MTOBoe none 1310 
"cTapan AnMHa yAaneHMfl", 8-0MTOBoe none 
20 1312 "CTapbIM TMn npeo0pa3OBaHMn", 8-0MTOBoe 

none 1314 "AnMHa CTapbix AaHHbix 
npeo6pa30BaHMfl", 32-6MTOBoe none 1318 
"cTapan o6paboTKa xanecTBa obcny>KMBaHM?i", 
32-6MTOBoe none 1320 "MAeHTMCjDMKaTOp HOBoro 
BbixoAHoro MHTepcjDeMca", 32-6MTOBoe 
25 pe3epBHoe none 1322, 8-6MTOBoe none 1324 

"AnMHa HOBoro BbixoAHoro 3aronoBKa", 
8-6MTOBoe none 1326 "HOBafl AnMHa yAaneHMfl", 
8-6MTOBoe none 1328 "HOBbiM TMn 
npeo6pa30BaHMn", 8-6MTOBoe none 1330 "AnMHa 
3Q HOBbix AaHHbix npeo6pa30BaHMfl", 32-6MTOBoe 

none 1 334 "HOBaa o6pa6oTKa xanecTBa 
o6cny>KMBaHMn", none 1224 "BXOAHbie AaHHbie 
KnioHa" npeABapMTenbHO onpeAeneHHOM AnMHbi, 
none 1226 "MacKa BXOAHoro Kmona" 
npeABapMTenbHO onpeAeneHHOM AnMHbi, none 
35 1340 "AaHHbie CTaporo BbixoAHoro 3aronoBKa" 

npeABapMTenbHO onpeAeneHHOM AnMHbi, none 
1342 "cTapbie AaHHbie npeo0pa3OBaHM?i" 
npeABapMTenbHO onpeAeneHHOM AnMHbi, none 
1344 "AaHHbie HOBoro BbixoAHoro saronoBKa" 
npeABapMTenbHO onpeAeneHHOM AnMHbi, none 
40 1346 "HOBbie AaHHbie npeobpa30BaHMn" 

npeABapMTenbHO onpeAeneHHOM AnMHbi. 
MHorMe M3 3tmx noneM onMcaHbi Bbiiue co 
ccbinKaMM Ha cjDMr. 18a, a Apyrne M3 noneM 
cooOiAeHMn 3anpoca 1300 "nepeMecTMTb 

nepexoA" nerxo noHnTb, yHMTbiBan to, hto 
45 3HaneHMB noneM, onpeAennioiAMe BbixoAHbie 

AaHHbie cTapoPi b eT b m , 3aMeHnioTcn 3HaHeHMHMM 
noneM, onpeAenBKDLAMX BbixoAHbie AaHHbie 
HOBOM BeTBM, 3aHMMaiOLAeM MeCTO CTapOM 
BeTBM. 

5Q EcnM coo6uj,eHMe 3anpoca "nepeMecTMTb 

nepexoA" npoTOKona IFMP-C MMeeT cjDnar 
PLEASE_ ACK, ycTaHOBneHHbiM b ero none 
1020 "cjDnarM", m onepau,Mfl ocyLAecTBneHa 
ycneniHO, to IFMP-C McnonHMTenbHoe 

ycTpoMCTBO B03BpaiAaeT OTBeTHoe cooOLAeHMe 
55 "nepeMecTMTb nepexoA" npoTOKona IFMP-C, 

KOTopoe MMeeT tot >xe cjDopMaT 1250, hto m 
OTBeTHoe coo6LAeHMe "Ao6aBMTb/yAanMTb 

nepexoA" npoTOKona IFMP-C (xax noxa3aHO Ha 
cjDMr.18c), c cjDnaroM ACK, ycTaHOBneHHbiM b ero 
none 1020 "cjDnarM", m c noneM 1018 "koa", 
60 ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpeAeneHHoe 3HaneHMe, yxa3biBaioLAee 
OTcyTCTBMe olumOkm. EcnM cooOLAeHMe 3anpoca 
"nepeMecTMTb nepexoA" 6e3ycneujHO, to 
IFMP-C McnonHMTenbHoe ycTpoMCTBO 

B03BpaiAaeT cooTBeTCTByKDLAee coo^meHMe 
olum6km, KOTopoe npeACTaBnneT co6om nonn 
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3aronoBKa npoTOKona IFMP-C (KaK noKa3aHo Ha 
cjDMr. 15b, ho 6e3 nona "Teno coo6LAeHMa"), c 
cfxnaroM NAGK, ycTaHOBneHHbiM b ero none 
1020 "c^nam", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpefleneHHoe 3HaneHMe, yKa3biBaiOLAee 
npuHMHy c6oa (b KanecTBe KOTopbix MoryT 6biTb 
cneAyK3Lnne: HefleMCTBMTenbHbiM 
MfleHTMcjDMKaTop MHTepc^eMca, A/inna BXOAHoro 
Knfona 6onbLue, neM MaKCMManbHaa 
n o aa© p>km Bae m aa AnMHa, HeAOdaTOHHbie 
pecypcbi b IFMP-C McnonHMTenbHOM 
ycTpoMCTBe, BbixoflHoe npeo0pa3OBaHne He 
noAaepxMBaeTca nnn He pacno3HaHO, He 
cyiAecTByeT BeTBb c BxoflHbiM iuiiohom, KaK 
onpeAeneHo Arm mcxoahom BeTBM b 3anpoce; 
i/icxoAHas BeTBb He cyiAecTByeT, n hm OAHa 
BeTBb He cornacyeTca c hobom BeTBbio; Apyraa 
BeTBb cymecTByeT c TeM >xe BXOAHbiM kahdhom, 
KaK onpeAeneHo, ho c APyrnMH cfrnaraMM, 
napaMeTpbi KanecTBa o6cny>KMBaHMa 
HeAetfcTBMTenbHbi hjim He noAAep>KMBahOTca, 
cneAMcjDMHecKaa nonb30BaTenbCKaa omnOKa 
npennTCTByeT 3aBepi_ueHHK) 3anpoca n t n.). 

Eme oaho coo6w,eHMe npoTOKona IFMP-C, 
coo^meHne "nonyHMTb CTaTMCTMKy AepeBa", 
ncnonb3yeTcn IFMP-C KOHTponnepoM Ana 
onpeAeneHun Toro, KorAa y3nbi 6onbi_ue He 
MCnonb3yiOTCn, TaK HTOSbl 3TM y3J1bl mo>kho 6bino 
BOCCTaHOBUTb. IFMP-C McnonHMTenbHoe 
ycTpoPicTBO noA^ep>KHBaeT cneTHMK, BeAyLAMM 
OTcneT nocToaHHO, noKa y3en Mcnonb3yeTca Ana 
nepecbinKM naKeTa. TaKOM y3en coxpaHaeTca 
Ana Ka>KAoro AepeBa, TaK KaK Kax<Aaa BeTBb 
TaKoro A^peea 6yAeT Mcnonb30BaTbca oaho m to 
>xe HMcno pa3. KaK bmaho m3 c|DMr.19a, 
cooOLneHMe "nonyHMTb CTaTMCTMKy AepeBa" 
npoTOKona IFMP-C o6o6LAeHHbiM cfcopMaT, 
paHee onMcaHHbiM co ccbimaMM Ha cjDMr. 15b, 
npuneM none 1030 "Teno cooSLAeHMa" BKmonaeT 
nepeneHb MHcjoopMaAMM, BKnioHaioLAeM b ce6a b 
KOHKpeTHOM BapMaHTe ocyiAecTBneHMa AaHHbie 
AepeBa: none 1402 "AaHHbie 1 AepeBa", none 
1402 "AaHHbie 2 AepeBa". flononHMTenbHbie 
nona "AaHHbie AepeBa" MoryT 6biTb BKnioHeHbi b 
nepeneHb, coAep>KaLAMMcn b none 1030 "Teno 
cooOmeHMa". Ha cjDMr 19b noKa3aHa CTpyKTypa 
1406 nona "AaHHbie AepeBa", b kotopom 
ncnonb3yioTcn Bee nona AaHHbix AepeBa. 
Ka>KAaa CTpyKTypa nonn "AaHHbie AepeBa" 
BKmonaeT cneAyioLAMe nona: none 1201 

"MAeHTMcjDMKaTop bxoahord MHTepcjDeMca", none 
1202 "BXOAHoe npeALuecTBOBaHne", none 1204 
"BXOAHbie cf)narn", 40-6nTOBoe pe3epBHoe none 
1408, none 1210 "AnMHa icmona", 18-6nTOBoe 
none 1410 "pa3Mep 3anncn", 64-6nTOBoe none 
1412 "OTcneT Mcnonb30BaHHa", none 1224 
"BXOAHbie AaHHbie Kmona" npeABapMTenbHO 
onpeAeneHHOH AnMHbi m none 1226 "MacKa 
BXOAHoro Kmona" npeABapMTenbHO 

onpeAeneHHoPi AnMHbi. none 1201 
"MAeHTMcjDMKaTop BXOAHoro MHTepcjDeMca" 
yHMKanbHbiM o6pa30M onpeAenaeT bxoahom 
MHTepcjDeMC, K KOTOpOMy OTHOCMTCfl BXOAH3B 
BeTBb (Ana kotopom Aon>KHa 6biTb nonyneHa 
CTaTMCTMKa AepeBa). Pe3epBHoe none 1408 
3ape3epBnpoBaHO Ana ncnonb30BaHna b 
OyAyLAeM, MO>KeT ObiTb ycTaHOBneHO b Hynb 
nepeAaTHUKOM m npM 3tom GyAeT 
nrHopnpoBaTbca npneMHMKOM. none 1410 
"pasMep 3anncM", KOTopoe noKa3biBaeT pa3Mep 
KOHKpeTHOM 3anncn AepeBa (HanpMMep, b none 
1402 "AaHHbie 1 AepeBa"), Mcnonb3yiOTCfl Ana 
OTbicKaHMfl Havana cneAyioLAeM 3anMcn AepeBa 
(HanpMMep, b none 1404 "AaHHbie 2 AepeBa"). 


none 1412 "OTcneT Mcnonb30BaHMn" 

npeACTaBnaeT co6om 64-6nTOBoe uenoe HMcno 
6e3 3HaKa, KOTopoe nonynaeT npMpaLneHMe 
BcnKMM pa3, KorAa IFMP-C McnonHMTenbHoe 
ycTpoPicTBO ncnonb3yeT KOHKpeTHoe p,epeBO Ana 
5 nepecbinKM naKeTa. B 3anpocHOM cooOLAeHMM 
none 1412 "OTcneT Mcnonb30BaHMa" 

ycTaHaBnMBaeTca b Hynb nepeAaTHMKOM m npM 
3 tom SyAeT MrHopMpoBaTbca npMeMHMKOM. 
OcTanbHbie nona He onMcaHbi 3Aecb, nocKonbKy 
in ohm 6binM onMcaHbi Bbnue co ccbinKaMM Ha 
CjDMT.ISa. 

EcnM cooOLAeHMe 3anpoca 1400 "nonyHMTb 
CTaTMCTMKy AepeBa" npoTOKona IFMP-C MMeeT 
cjDnar PLEAS E_ ACK, ycTaHOBneHHbiPi b ero 
none 1020 "c^narM", m onepaAMa ocyLU,ecTBneHa 
ycneniHO, to IFMP-C McnonHMTenbHoe 
ycTpoMCTBO B03Bpai_AaeT OTBeTHoe cooGmeHMe 
"yAanMTb AepeBo" npoTOKona IFMP-C, KOTopoe 
MMeeT tot >xe caMbiP cjDopMaT, hto m coobmeHMe 
3anpoca 1400 (KaK noKa3aHO Ha <£Mr.19a), c 
cjDnaroM ACK, ycTaHOBneHHbiM b ero none 1020 
20 "cjDnarM", m c noneM 1018 "koa", ycTaHOBneHHbiM 
Ha npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
yKaabiBaioLAee OTcyTCTBMe olumGkm. OTBeTHoe 
coo^meHMe "nonyHMTb CTaTMCTMKy AepeBa" 
Taioxe B03Bpai_AaeT b OTBeT SHaneHMa 
COOTBeTCTByiOLAMX CHeTHMKOB B nonax "OTCHeT 
25 ncnonb30BaHMa" noneP "AaHHbie AepeBa". 

EcnM coo^meHMe 3anpoca "nonyHMTb 
CTaTMCTMKy AepeBa" 6e3ycnetUHO, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO B03BpaLU,aeT 
coot B eTCT By fom.ee cooBiAeHMe o him 6 km, KOTopoe 
3Q npeACTaBnaeT co6om nona 3aronoBKa 

npoTOKona IFMP-C (KaK noKa3aHO Ha cJdmt. 15b, 
ho 6e3 nona "Teno coo6iAeHMn") coo6iAeHMa 
3anpoca, c cfnaroM NACK, ycTaHOBneHHbiM b 
ero none 1020 "c^nam", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 

35 onpeAeneHHoe 3HaneHMe, yKa3biBaioLAee 

npMHMHy c6oa (b KanecTBe KOTopbix MoryT 6biTb 
cneAyiOLAMe: HeAeMCTBMTenbHbiM 
MAeHTMCjDMKaTOp M HTepcjDeMCa, OAHa M3 
onpeAeneHHbix BbixoAHbix BeTBeM He 
cymecTByeT b IFMP-C McnonHMTenbHOM 

40 ycTpoMGTBe; Apyraa BeTBb cyiAecTByeT c TeM >Ke 

BXOAHbiM KnioHOM, KaK onpeAeneHo, ho c 

ApyrMMM cj^naraMM, m T.n.). 

Eu^e oahmm coobmeHMeM npoTOKona IFMP-C 
aBnaeTca cooSLAeHMe "cHMTaTb nepexoA", 
KOTopoe Mcnonb3yeTca Ana ijeneM AnerHOCTMKM 
45 m OTnaAKM, Ana oOecneneHMa bo3mo>khoctm 

IFMP-C KOHTponnepy nonyHMTb AaHHbie Ana 
Bcex BeTBeM nepecbinKM b IFMP-C 
McnonHMTenbHOM ycTpoMCTBe. flna HyMepaAMM 
Bcex BeTBeM b IFMP-C McnonHMTenbHOM 
5Q ycTpoMCTBe cooOLAeHMe "CHMTaTb nepexoA" 

Mcnonb3yeT onepaAMio "nonyHMTb cneAyioLAee". 
BcaKMM pa3, KorAa cooTBeTCTByioLAMM aneMeHT 
roTOB, IFMP-C McnonHMTenbHoe ycTpoMCTBO 
B03BpaLAaeT MHcjDopMaAMio BeTBM, a Taioxe 
COOT BeTCTByiO LAMM MAeHTMC|DMKaTOp, 

55 Mcnonb3yeMbiM b KanecTBe apryMeHTa Ana 
cneAy^LAeM onepaAMM CHMTbiBaHMa. 3 tot 
MA eHTMcjDMKaTop aBnaeTca Henpo3paHHbiM Ana 
IFMP-C KOHTponnepa m Mcnonb3yeTca IFMP-C 
McnonHMTenbHbiM ycTpoMCTBOM Ana 
HanoMMHaHMa, rAe oho ocTaHOBMnocb npM 
60 nocneAHeM CHMTbiBaHMM. npeABapMTenbHO 

onpeAeneHHoe 3HaneHMe, HanpMMep 0 b 
KOHK peTHOM BapMaHTe ocym,ecTBneHMa, MO>KeT 
6biTb 3ape3epBMpoBaHo m Mcnonb30BaHo 
IFMP-C KOHTponnepoM Ana nonyneHMa 
MexoAHoro aneMeHTa bborb b IFMP-C 
McnonHMTenbHoe ycTpoMCTBO. nocneAyioLAaa 
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CTpoKa 3anpocoB nonyneHMn y3noB nepecbinKM 
SyfleT flaBaTb ycneumbiM pe3ynbTaT flo Tex nop, 
noKa Bee Ta&nMLjbi He 6yAyT nepeHMcneHbi, 
nocne Hero IFMP-C McnonHMTenbHoe 
ycTpoMCTBO BbiflacT yKa3aHne Toro, hto 
AOCTM rHyT KOHeA nepeHHfi. 

Ha cjDur. 20a m 20b noKa3aHbi CTpyKTypbi 
cooOineHMa 1420 3anpoca CHMTbiBaHMfl BeTBM m 
COOGmeHMfl 1430 OTBeTa CHMTblBaHMB BeTBM 
npoTOKona IFMP-C cooTBeTCTBeHHO. KaK 
noKa3aHO Ha cjDMr. 20a, coo6LneHne 1420 
3anpoca CHMTbiBaHMn BeTBM npoTOKona IFMP-C 
MMeeT o^oOLAeHHbiM cjDopMaT, KaK onMcaHO 
BbiLue co ccbinKaMM Ha cjDMr. 15b, npMHeM none 
1030 "Te.no cootDLAeHMfl" coflep>KMT none 1201 
"MAeHTMCjDMKaTOp BXOAHOrO MHTepcjDeMCa" M 
32-6MTOBoe none 1422 "cneflytomMfi 
MAeHTMCjDMKaTOp". Ilone 1201 "MfleHTMCjDMKaTOp 
BxoflHoro MHTepcjDeMca" yHMKanbHbiM o0pa3OM 
onpeflenseT bxoahom MHTepcjDeMC, Ha kotopom 
Aon>KHbi CHMTbiBaTbc^ BeTBM. none 1422 
"cneAyKDLAMM MAeHTMCjDMKaTop" ^BnneTcn 
Henpo3paHHbiM 32-0MTOBbiM 3HaHeHMe, 
B03BpameHHbiM b bma© HacTM npeAbiAyiA ero 
OTBeTHOTO COOGLAeHMn "CHMTaTb BeTBb". 
3HaneHMe b none 1422 "cneAyiOLAMM 

MASHTMCjDMKaTOp" npeACTaBnfleT COCTOBHMe, 

n oaa© P>km Bae m oe IFMP-C McnonHMTenbHbiM 
ycTpoMCTBOM, Ann noAqep>KaHM?i OTcne>KMBaHMn 
no3ML4MM nocneAHero 3anpoca "CHMTaTb 

nepexoA". ripeABapMTenbHO onpeAeneHHoe 
3HaHeHMe, HanpMMep, 0 b KOHKpeTHOM BapMaHTe 
ocy mecT Bn e h m a , Mcnonb3yeTcn pf\s\ yKa3aHM* 
Toro, hto 3anycK AO-n>*<eH 6biTb ocyLuecTBneH c 
Hanana cnMCKa. 

EcnM coo6iAeHMe 3anpoca "CHMTaTb 

nepexoA" npoTOKona IFMP-C MMeeT cjDnar 
PLEASE_ ACK, ycTaHOBneHHbiPi b ero none 
1020 "cjDnarM", m onepai^Mn ocymecTBneHa 
ycneujHO, to IFMP-C McnonHMTenbHoe 
ycTpoMCTBO B03BpamaeT OTBeTHoe cooOiAeHMe 
"CHMTaTb nepexoA" npoTOKona IFMP-C (c|DMr.20b) 
c cjDnaroM ACK, ycTaHOBneHHbiM b ero none 
1020 "cjDnarM", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpeAeneHHoe 3HaneHMe, yKa3biBaKDLAee 
oTcyTCTBMe olum6km. KaK noKa3aHO Ha cjDMr. 20b, 
OTBeTHoe cooOmeHMe "CHMTaTb nepexoA" 
npoTOKona IFMP-C MMeeT o6o6m,eHHbiM 
cj^opMaT, paHee paccMOTpeHHbiM co ccbinKaMM 
Ha c|DMr.15b, npMHeM none "Teno cooOLneHMn" 
1030 coAep>KMT cneAy^LAMe nona: none 1201 
"MAeHTMCjDMKaTop bxoahord MHTepcjDeMca", none 
1202 "BXOAHoe npeAUJecTBOBaHMe", none 1204 
"BXOAHbie cjDnarM", none 1206 "MAeHTMcjDMKaTop 
BbixoAHoro MHTepcjDeMca", 24-6MTOBoe 

pe3epBHoe none 1432, none 1210 "AnMHa 
KnfOHa", none 1212 "AnMHa BbixoAHoro 
3aronoBKa" : none 1214 "AnMHa yAaneHMn", none 
1216 "Tun npeo0pa3OBaHMfl", none 1218 "AnMHa 
AaHHbix npeo6pa30BaHMfl", none 1222 

"oOpaOoTKa KanecTBa o6cny>KMBaHMfl", none 
1422 "cneAyKJLAMM MAeHTMcjDMKaTop", none 1224 
"BXOAHbie AaHHbie KnKDHa" npeABapMTenbHO 
onpeAeneHHOM AnMHbi, none 1226 "MacKa 
BXOAHoro KntOHa" npeABapMTenbHO 

onpeAeneHHOM AnMHbi, none 1228 "AaHHbie 
BbixoAHoro 3aronoBKa" npeABapMTenbHO 
onpeAeneHHOM AnMHbi, none 1230 "AaHHbie 
npeo6pa30BaHMfl" npeABapMTenbHO 

onpeAeneHHOM AnMHbi. Pe3epBHoe none 1432 
3ape3epBMpoBaHO Ann Mcnonb30BaHMB b 
6ypyu\eM, ycTaHaBnMBaeTCfl Ha Hynb 

nepeAaTHMKOM m MmopMpyeTcn npMeMHMKOM. 
flone 1422 "cneAyKDLAMM MAeHTMcjDMKaTop" 


npeAOTaBnneT cocTonHMe, noAaep>KMBaeMoe 
IFMP-C McnonHMTenbHbiM ycTpoMCTBOM , Ann 
OTcne>KMBaHM si no3MAMM nocneAHero 3anpoca, m 
M cnonb3yeTCfl b KanecTBe bboas b cneAyHDmee 
cooOmeHMe "CHMTaTb nepexoA". OcTanbHbie 
5 nonn ObinM onMcaHbi Bbiine co ccbinKaMM Ha 
c|3Mr.18a. EcnM 3anpoc "CHMTaTb nepexoA" 6bin 
HeycneLUHbiM, to IFMP-C McnonHMTenbHoe 
ycTpoMCTBO B03BpaiAaeT cooTBeTCTByioLAee 
cooOLAeHMe ollimOkm, KOTopoe coctomt M3 
10 3aronoBKa coo6LU,eHMn 3anpoca "CHMTaTb 
nepexoA" npoTOKona IFMP-C, 3a MCKnioneHMeM 
Toro, hto cjDnar NACK ycTaHOBneH b none 1020 
"cjDnarM", m b none 1018 "koa" ycTaHOBneHO 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
yKa3biBaioLAee npMHMHy c6on (b KanecTBe 
KOTopbix MoryT ObiTb cneAyioiAMe: 
HeAeMCTBMTenbHbIM MAeHTMcjDMKaTop 
MHTepcjDeMca b cooOLAeHMM, h eAeMCT b m t en bH bi Pi 
cneAyiOLAMM MAeHTMcjDMKaTop, IFMP-C 
McnonHMTenbHoe ycTpoMCTBO He oOecneHMBaeT 
BbiAeneHMn OycjDepa coo0uj,eHMn Ann 
20 3aBepmeHMn OTBeTa, cneL|McjDMHecKan 

nonb30BaTenbCKan OLUMOKa npen^TCTByeT 
3aBepLiieHMio 3anpoca m T.n. ). 

nOMMMO C006L4eHMM npoTOKonoB IFMP-C, 
onpeAennioLAMX 0nM3OCTb, MHTepcjDeMCbi m 
B eTBM, cooOLAeHMfl npoTOKona IFMP-C 
25 ynpaBnnioLAMe cooOLAeHMn, TaKMe KaK 

cooOLneHMe cOpoca. CooOmeHMe cOpoca 
npoTOKona IFMP-C Mcnonb3yeTcn Ann 
nOBTOpHOM MHMI4ManM3aLiMM COCTOnHMn IFMP-C 
McnonHMTenbHoro ycTpoMCTBa, KorAa IFMP-C 
3Q KOHTponnep noTepnn CBn3b c IFMP-C 

McnonHMTenbHbiM ycTpoMCTBOM MnM KorAa 
IFMP-C KOHTponnep npeAnonaraeT, hto b 
IFMP-C McnonHMTenbHOM ycTpoMCTBe 

npoM30Luen c 6 om. CooOiAeHMe cOpoca 
npoTOKona IFMP-C BbiAaeT KOMaHAy IFMP-C 
35 ncnonHMTenbHOMy ycTponcTBy c6pocMTb Bee ero 
COCTOBHMB C yCTaHOBKOM B MCXOAHOe COCTOnHMn. 

nocne npMeMa cooOLAeHMn cOpoca IFMP-C 
McnonHMTenbHoe ycTpoMCTBO yAanneT Bee 
BeTBM nepecbinKM m MHMU,ManM3MpyeT 
MHTepcjDeMCbi 6e3 cOpoca cocTonHMn npoTOKona 
40 0nM3OCTM IFMP-C. CooOiAeHMe c6poca coctomt 
M 3 saronoBKa IFMP-C, noKa3aHHoro Ha cjDMr.15b 
(0e3 nonn "Teno cooOiAeHMn"), npMHeM none 
1016 "TMn cooOLAeHMn" ycTaHOBneHO Ann 
o6o3HaneHMn AaHHoro cooOLAeHMn b KanecTBe 
cooOLAeHMn cOpoca. EcnM cooOmeHMe 3anpoca 
45 "cOpoc" npoTOKona IFMP-C MMeeT cjDnar 
PLEASE_ACK, ycTaHOBneHHbiM b ero none 1020 
"cfmarM", m onepai^MB ocyLAecTBneHa ycneniHO, 
to IFMP-C McnonHMTenbHoe ycTpoMCTBO 
B03BpaiAaeT OTBeTHoe coo6Lu,eHMe "c6poc" 
5Q npoTOKona IFMP-C, KOTopoe coctomt m 3 
MAeHTMHHoro 3aronoBKa IFMP-C, hto m b 
coo 6 la®hmm 3anpoca "cOpoc", ho c cjDnaroM ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarM", m c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe, 
55 yKa3biBaKJLAee OTcyTCTBMe olumOkm. EcnM 
cooOLAeHMe "cOpoc" HeycneLUHO, to IFMP-C 
McnonHMTenbHoe ycTpoMCTBO B03BpaiAaeT 
OTBeTHoe cooOiAeHMe "c6poc" npoTOKona 
IFMP-C, KOTopoe COCTOMT M3 MAeHTMHHoro 
3aronoBKa IFMP-C, hto m b coo6LU,eHMM 3anpoca 
00 "cOpoc", ho c cjDnaroM NACK, ycTaHOBneHHbiM b 
ero none 1020 "cjDnarM", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpeAeneHHoe 3HaneHMe, yKa3biBahOLAee 
npMHMHy c6o^ (HanpMMep, cneu,McjDMHecKan 
nonb30BaTenbCKan OLUM^Ka, npennTCTByKDLna?i 
3aBepnieHmo 3anpoca). 
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riOMMMO COOSmeHMM npOTOKOJIOB IFMP-C, 
onpefleriflHDLUMX 6nn30CTb, HHTepcjDeMCbi m 
B eTBM, cooeu^eHMB npoTOKona IFMP-C TaioKe 
BKnHDMajoT ynpaBnfiKDLUne coo6LAeHMn, KOTopbie 
ncnojibayKJTCfl Ann nonyneHMn MHcjDopMaijMM, 
Tpe6yeMoi?i Ann ynpaBneHi/in ceTbio n i^eneM 
AnarHOCTMKM. YnpaBJifiK^LAne coo6LU,eHMn 
npoTOKona IFMP-C BKiifonafOT b ce6n 
pa3J1MHHbie coo6u4eHMfr coo6LU,eHMn 
MHCjDOpMaL^HM y3Jia M C006lA©HMfl CTaTMCTMKM 
MHTepcbenca. 

Coo6iAeHMn MHcjDopMai_|MM y3na npoTOKona 
IFMP-C o6ecneHMBaioT nonyHeHne MHC^opMau.MM 
(HanpuMep, HOMep BepcMM nporpaMMHoro 
o6ecneneHMn m T.n.) 06 y3Jie, BbinonHnioLAeM 
npoTOKon IFMP-C. CooGmeHne 3anpoca 
MHc|DopMai4HM y3na i/iMeeT o6o6LneHHbiM cfcopMaT 
3aronoBKa c^opMaTa IFMP-C (6ea nonn 1030 
"Tero coo6i_4eHMn", KaK noKa3aHO Ha cjowr.lSb), 
c noneM 1016 "TMn coo6u4eHMn", 
MAeHTHCjDM14MpyK)LJ4MM coo6u4eHMe, KaK 

coo6iAeHne MHcfDopMaLjHH y3Jia. 

Ecnn cooOLAeHne 3anpoca "MHCfropMau.Mn 
yana" npoTOKona IFMP-C MMeeT c£nar PLEAS E_ 
ACK, ycTaHOBneHHbiM b ero none 1020 "cfmarM", 
m onepam/in ocyiAecTBneHa ycneniHO, to IFMP-C 
McnonHmenbHoe ycTpoMCTBO B03BpaiAaeT 
OTBeTHoe coobmeHne 1440 u HHcj3opMaL|Mn y3na" 
npoTOKona IFMP-C (cjDwr.21a) c cfcnaroM ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarn", m c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe 
(HanpuMep, 0 b KOHKpeTHOM BapwaHTe 
ocyLAecTBneHMn), yKaabiBaiomee OTcyTCTBue 
olljm6km. KaK noKa33HO Ha cjDnr.21a, OTBeTHoe 
coo6LAeHi/ie 1440 "MHcjsopMai^Mn y3na" 
npoTOKona IFMP-C niweeT o6o6LU,eHHbiM 
0opMaT 5 paHee paccMOTpeHHbiki co ccbinKaMM 
Ha c4om r. 1 Sb , npuneM none "Teno cooOLneHMn" 
1030 coAep>KMT cneAyiomne nonn: 48-6nTOBoe 
none 1442 "nA0HTi/ic|DMKaTop y3na", 48-6nTOBoe 
none 1444 "MABHTMcjDMKaTop nopo>KAafOL4ero 
aneMeHTa", 16-6MTOBoe none 1446 "Tun y3na" 3 

15- 6nTOBoe pe3epBHoe none 1448, 32-6nTOBoe 

none 1450 "nopoKAafomuM cnoT", 32- 6MTOBoe 
none 1452 "nopox<AafOL4an CTOMKa", 16-6nTOBoe 
none 1454 "MMHMManbHan BepcMn 

nporpaMMHoro o6ecneHeHMn", 1 6-6MTOBoe none 
1456 "MaKCHManbHan Bepci/in nporpaMMHoro 
o6ecneHeHMn". none 1442 "MAeHTMcjDMKaTop 
y3na" npeACTaBnneT co6om 3HaneHne 

(HanpuMep, MAC aApec yana), KOTopbiM 
0AH03HaHH0 onpeAenneT y3en. flnn CMTyai^MM, 
KorAa y3en nBnneTcn nacTbio 6onbLueM 
CMCTeMbi, HanpuMep nnaTbi Ha luaccH, none 
"MAeHTMcjDMKaTop nopoKAa^U-iero aneMeHTa" 
1444 ycTaHaBnuBaeTcn Ha 3HaneHne (HanpuMep, 
MAC aApec Ann nopo>KAafOLAero aneMeHTa), 
KOTOpbIM OAHQ3HaHHO MAeHTMCjDMI4MpyeT 
KOHTeMHep (Mnn nopo>KAafOLAMM aneMeHT) y3na. 
Ecnn y3en He nBnneTcn nacTbio 6onbLueM 
CHCTeMbi , TaKow KaK nnaTa Ha LuaccM, none 1444 
"MAeHTMcjDMKaTop n o po>KAa io >A e ro aneMeHTa" 
ycTaHaBnMBaeTcn Ha npeABapuTenbHO 
onpeAeneHHoe 3HaHeHne, HanpuMep 0 b 
KOHKpeTHOM BapMaHTe ocyunecTBneHun, 
yKa3biBafOLU,eB OTcyTCTBue nopo>KAaiidAero y3na. 
none 1446 "Tun y3na" npeACTaBnneT co6om 

16- 6nTOBoe L^enoe nncno 6e3 3HaKa, KOTopoe 
yKa3biBaeT Tun IFMP-C y3na. 3HaneHMe nonn 
1446 "Tun y3na" MO>KeT 6biTb npucBoeHO 
nocTaBLAHKOM, TaK hto KOM6nHai4nn na ctm 
" yHHKanbHoro MASHTHcjDMKaTopa opraHM3au,MM" 
(OUI, KOTopbiM npeACTaBnneT co6om 24 CTapniMX 
6nTa MAC-aApsca) nonn "MA6HTHc|3MKaTop yana" 


n nonn "TMn y3na" nBnneTcn yHUKanbHoCi Ann 
Ka>KAoro TMna IFMP-C McnonHMTenbHoro 
ycTpotfcTBa. Pe3epBHoe none 1448 
3ape3epBnpoBaHO Ann ncnonb30BaHnn b 
6yAyiAeM, MOxeT 6biTb ycTaHOBneHO b 0 
5 nepeAaTHMKOM m nrHopi^ipoBaTbcn npneMHMKOM. 
Ecnn y3en nBnneicn nacTbio 6onbLLioi?i cucTeMbi, 
TaKOM KaK nnaTa Ha LuaccM, to none 1450 "cnoT 
nopo>KAaioLJ4ero aneMeHTa" ycTaHaBnMBaeTcn b 
cooTBeTCTBMH co cnoTOM, KOTopbiM y3en 
10 3aHMMaeT b nopoKAafoineM KOHTeMHepe. Ecnn 
IFMP-C ncnonHMTenbHoe ycTpowcTBO He MO>KeT 
onpeAenuTb MHc)DopMai4mo cnoTa nnn ecnM He 
nBnneTcn nacTbio 6onee KpynHoro KOHTeMHepa, 
to none 1450 "cnoT nopo>KAaioLAsro aneMeHTa" 
MO>KeT 6biTb ycTaHOBneH b Hynb Ecnn y3en 
nBnneTcn nacTbic 6onee KpynHOM CMCTeMbi, 
HanpuMep nnaTbi b LuaccM, to none 1452 
"cTOMKa nopoKAaiomero aneMeHTa" 

ycTaHaBnMBaeTcn b cooTBeTCTBUM co cnoTOM, 
KOTopbiM y3en 3aHMMaeT b ctom nopo>KAaiciAeM 
KOHTeCiHepe. Ecnw IFMP-C McnonHMTenbHoe 
20 ycTpowcTBO He M0>KeT onpeABnuTb 
HHcjDopMai^mo cnoTa, v\nv\ ecnn He nBnneTcn 
nacTbio 6onee KpynHoro KOHTeMHepa, to none 
1452 "CTOMKa nopoKAafomero aneMeHTa" MO>KeT 
6biTb ycTaHOBneH b Hynb. Ecnn none 1454 
"MUHMManbHan Bepcwn nporpaMMHoro 
25 oOecneneHun" yKa3biBaeT MMHMManbHoe 

BMAOM3MeHeHne nporpaMMHoro o6ecneneHnn, 
KOTopoe BbinonHneTcn Ha IFMP-C 

ncnonHMTenbHOM ycTpoMCTBe, a none 1456 
"MaKCHManbHan Bepcun nporpaMMHoro 
30 o6ecneHeHnn" yKa3biBaeT MaKCMManbHoe 

BMAOM3MeHeHne nporpaMMHoro o6ecneHeHnn, 
KOTopoe BbinonHneTcn Ha IFMP-C 

McnonHMTenbHOM ycTpoMCTBe. 

Ecnw 3anpoc "MHcfcopMauMn y3na" 

HeycneiueH, to IFMP-C McnonHHTenbHoe 
35 ycTpoticTBO B03BpaAaeT coo6LAeHne oljjm 6 km 

"nHct)opMai4MM y3na" npoTOKona IFMP-C, 
KOTopoe COCTOMT M3 MABHTMHHOTO 3aronOBKa 

IFMP-C. Coo6LABHMe olum6km "MHcjDopMai^nn 
y3na" A°n>KHO 6biTb MABHTMHHbiM 3aronoBKy 
IFMP-C b coo6LneHMM 3anpoca "MHc|DopMaL|Mn 
40 yana", ho c cf)naroM NACK, ycTaHOBneHHbiM b 

ero none 1020 "cj^narM", m c noneM 1018 "koa", 
ycTaHOBneHHbiM Ha npeABapMTenbHO 

onpeAeneHHoe 3HaneHMe, yKa3biBaioLAee 
npuHMHy c6on. ripuHMHaMM c6on MoryT 6biTb 
HeB03M0>KH0CTb BbiAeneHMn IFMP-C 
45 McnonHMTenbHbiM ycTpoMCTBOM 6yc(Depa 

coo6meHMM Ann 3aBepujeHMn OTBeTa, 
cnei^McjDMHecKan nonb30B3TenbCKan OLUM6Ka, 
npennTCTByHaiAsi^ 3aBepiueHMfo 3anpoca v\r\v\ 
MHbie npMHMHbl. 

5Q K ApyrMM coo6LAeHnnM ceTeBoro 

ynpaBneHMn npoTOKona IFM-C OTHoenTen 
COObLUeHMn "CTaTMCTMKa MHTepcjDeMCOB" 
npoTOKona IFMP-C, Mcnonb3yeMbie Ann 
nonyneHMn MHcj3opMai4MM 06 MHTepcjDePicax 
IFMP-C McnonHMTenbHoro ycTpoMCTBa. 
55 Coo6LL(eHMe 1460 3anpoca CTaTMCTMKM 

MHTepcjDeMCOB npoTOKona IFMP-C no3BonneT 
IFMP-C KOHTponnepy 3anpaujMBaTb CTaTMCTMKy 
Ann 6onee neM OAHoro HHTepcjDeMca b oahom 
coo6abhmm 3anpoca. KaK noKa3aHO Ha 4)i/ir.21b, 
coobmeHMe 1460 3anpoca CTaTMCTMKM 

60 MHTepcjDeMCOB npoTOKona IFMP-C MMeeT 

o6o6LAeHHbiM cjDopMaT, noKa3aHHbiM Ha cfouir. 1 5b , 
npMHeM none 1030 "Teno coo6LneHnn" BKmonaeT 
cneAyiOLAne nonn: 16-6MTOBoe pe3epBHoe none 
1462, 16-6MTOBoe none 1464 "HMcno 

MHTep4>eMCOB", 3a KOTopbiM cneAyioT nonn 1466, 
1468 M T.A- MHO>KeCTBa MAeHTMCjDMKaTOpOB 
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MHTepcjDeMCOB. PeaepBHoe none 1462 
3ape3epBMpoBaHO Arm Mcnonb30BaHMB b 
eyflyiAeM, oho MoweT 6bUb yciaHOBJieHO Ha 0 
nepeflaTHUKOM m npui stom 6yAST 
MrHopMpoBaTbcn npi/iOMHMKOM. none 1464 
"hmcjio MHTepcjDeMCOB" yKa3biBaeT HMcno noneM 
"MfleHTMCjDMKaTOp MHTepcjDeMca" B COOGLlJ.eHMH 
3anpoca. CooOiAeHMe 3anpoca 1460 
"CTaTMCTMKa MHTepcjDeMCOB" BKJIKDHaeT 

MHOKeCTBO nOJieM "MAeHTHCjDHKaTOp 

MHTepcjDeMca" (HanpMMep 1466, 1468) b 

MfleHTMcjDMKaTopbi cnMCKa Ann Ka>Kfloro 
MHTepcjDeMca, KOTopbiM npeACTaBnneT MHTepec 
Arm IFMP-C KOHTponnepa. B KOHKpeTHOM 

BapwaHTe ocyLAecTBneHMn OTBeT moxot ObiTb 
BblAaH B OAHOM C006LASHHM, TaK HTO IFMP-G 
MCnOJ1HMT©abHO0 yCTpOMCTBO B03BpaLAaeT 
OTB0Tbl Ana Toro HUCJia MHTepcjDeMCOB, KOTOpbIM 
COOTBeTCTByeT OflHO OTBeTHOe COOOLASHMe. 

Ecjih cooOiAeHne sanpoca "CTaTMCTMKa 
MHTepcjDeMCOB" npoTOKona IFMP-C MMeeT cjDnar 
PLEASE_ ACK, ycTaHOBneHHbiM b ero none 
1020 "cjDnarM", m onepau,nn ocyiAecTBneHa 
ycneujHO, to IFMP-C McnonHMTenbHoe 
ycTpoMCTBO BOSBpaiAaeT OTBeTHoe cooOLAeHne 
1470 "CTaTMCTHKa MHTepcjDeMCOB" npoTOKona 
IFMP-C (cf)Mr.21c) c cjDnaroM ACK, 
ycTaHOBneHHbiM b ero none 1020 "cjDnarM", m c 
noneM 1018 "koa", ycTaHOBneHHbiM Ha 
npeABapMTenbHO onpeAeneHHoe 3HaneHMe 
(HanpMMep, 0 b KOHKpeTHOM BapnaHTe 
ocyLAecTBneHMfl), yKa3biBaHDLAee OTcyTCTBMe 
ollim6km. KaK noKa3aHO Ha cf)nr. 21c, OTBeTHoe 
COOSlASHMe 1470 "CTaTMCTMKa MHTepcjDeMCOB" 
npoTOKona IFMP-C MMeeT o6o6LneHHbiM 
cjDopMaT, paHee paccMOTpeHHbiM co ccbinKaMM 
Ha cjDMT.ISb, npMHeM none "Teno coo6LAeHMn" 
1030 coAep>KMT nonn "CTaTMCTMKa 
MHTepcjDeMCOB" (HanpMMep, 1472, 1473), 

KOTopbie oOecneHMBajoT oOmyio CTaTMCTMKy 
(oOLAyHD Arm pa3nMHHbix TMnoB MHTepcjDeMCOB) m 
cnei^ManbHyK) CTaTMCTMKy (KOTopan npMMeHMMa 
TOnbKO K CneL^MCjDMHeCKMM TMnaM MHTepcjDeMCOB). 
TMnoB an CTpyKTypa 1480 no nn "CTaTMCTMKa 
MHTepcjDeMCOB", KaK noKasaHO Ha cjDMr.21d, 
BKnfOHaeT cneAyiOLAMe nonn: 8-6MTOBoe 

pe3epBHoe none 1482, 8-6nTOBoe none 1484 
"TMn MHTepcjDeMca", 16-0MTOBoe none 1486 
"AnMHa 3anMCM", 32-6MTOBoe none 1488 
"MAeHTMCfcMKaTOp MHTepcjDeMCa", 16-6MTOBOe 
none 1490 "AnMHa oOmeM CTaTMCTMKM", none 
1492 "AnMHa cnepManbHOM CTaTMCTMKM", none 
1494 M o6m,afl CTaTMCTMKa", none 1496 
"cnei^ManbHan CTaTMCTMKa". Pe3epBHoe none 
1482 3ape3epBMpoBaHO Ana Mcnonb30BaHMn b 
O yAyi asm, oho MO>KeT 6biTb ycTaHOBneHO Ha 0 
nepeAaTHMKOM m OyAeT MrHopMpoBaTbcn 
npMeMHMKOM. none 1484 "TMn MHTepcjDeMca" 
onMCbiBaeT TMn MHTepcjDeMca (HanpMMep, 
MHTepcjDeMC ATM, Ethernet MnM ApyroM 
noKanbHOM ceTM), o kotopom CAenaH 3anpoc. 
none 1488 "MAeHTMCjDMKaTop MHTepcjDeMca" 
0AH03H3HH0 yKa3blBaeT, KaKOM MHTepcf)eMC 
onMCbiBaKDT CTaTMCTMHecKMe AaHHbie. none 
1490 "AAMHa oOLAeM CTaTMCTMKM" onpeAenneT 
AnMHy nonn 1494 "o6LAan CTaTMCTMKa" b 6aMTax, 
a none 1492 "AAMHa cneu,ManbHOM CTaTMCTMKM" 
onpeAenneT AAMHy nonn 1496 "cneuManbHan 
CTaTMCTMKa" b OaMTax. none 1494 "oOLAan 
CTaTMCTMKa" COAep>KMT O0LAMe CTaTMCTMHeCKMe 
AaHHbie, CBB3aHHbie CO BCeMM MHTepcheMCaMM, M 
MMeeT cTpyicrypy, noKa3aHHyfo Ha cjDMr.21e. none 
1496 "cneAManbHajq CTaTMCTMKa" coAep>KMT 
CTaTMCTMHeCKMe AaHHbie Ann cneAManbHbix 
TMnoB MHTepcjDeMCOB m MMeeT CTpyKTypy, 


noKa3aHHyio Ha npMMepax MHTepcjDeMCOB ATM m 
Ethernet Ha cjDMr.21f m 2 g. flnn MHTepcjDeMCOB 
ApyrMX noKanbHbix ceTeM MoryT Mcnonb30BaTbcn 
Apyrne CTpyKTypbi. 

KaK noKasaHO Ha cjDMr.21e, none 1494 
5 "oOLAan CTaTMCTMKa" coacp>kmt 64-6MTOBoe none 

1500 "npMHnTbie OaMTbf, KOTopoe yKasbiBaeT 
HMcno OaMTOB, npMHnTbix Ha onpeAeneHHOM 
MHTepcjDeMce; 64-6MTOBoe none 1502 "npMHBTbie 
naKeTbi rpynnoBOM nepeAaHM", KOTopoe 

1Q yKasbiBaeT HMcno naKeTOB, aApecoBaHHbix KaK 

naKeTbi rpynnoBOM nepeAaHM, KOTopbie ObinM 
npMHnTbi Ha KOHKpeTHOM MHTepcjDeMce; 
64-6MTOBoe none 1504 "npMHnTbie naKeTbi 
LUMpoKOBeLAaTenbHOM nepeAaHM", KOTopoe 
yK33biBaeT HMcno naKeTOB, aApecoBaHHbix KaK 
naKeTbi LUMpoKOBeLAaTenbHOM nepeAaHM, 
KOTopbie ObinM npMHBTbl Ha KOHKpeTHOM 
MHTepcjDeMce; 64-6MTOBoe none 1506 "npMHBTbie 
naKeTbi OAHoaApecHOM nepeAaHM", KOTopoe 
yKa3biBaeT HMcno naKeTOB, nepeAaHHbix KaK 
OAHOKpaTHbie naKeTbi, npMHnTbie Ha KOHKpeTHOM 
20 MHTepcjDeMce; 64-0MTOBoe none "npMHATbie 

OTKa3bi", KOTopoe yKa3biBaeT HMcno naKeTOB, 
KOTopbie ObinM OT^poLLieHbi Ha bxoas AaHHoro 
MHTepcjDePica; 64-6MTOBoe none 1510 "npMHBTbie 
olumOkm", KOTopoe yKa3biBaeT HMcno npMHnTbix 
olumOok Ha KOHKpeTHOM MHTepcjDeMce; 
25 64-6MTOBoe none 1512 "npMHBTbie 

Heono3HaHHbie aneMeHTbi", KOTopoe yKa3biBaeT 
HMcno npMHnTbix naKeTOB, MMeBLUMx 
Heon03HaHHblM npOTOKOn, Ha KOHKpeTHOM 
MHTepcjDeMce; 64-6MTOBoe none 1514 
2 Q "nepeAQHHbie OaMTbi", KOTopoe yKa3biBaeT HMcno 

6aMTOB, nepeAaHHbix Ha onpeAeneHHOM 

MHTepcjDeMce; 64-6MTOBoe none 1516 
"nepeAaHHbie naKeTbi rpynnoBOM nepeAaHM", 
KOTopoe yKa3biBaeT HMcno naKeTOB, 
aApecoBaHHbix KaK naKeTbi rpynnoBOM 
35 nepeAaHM, KOTopbie 6binM nepeAaHbi Ha 

KOHKpeTHOM MHTepcjDeMce; 64-6MTOBoe none 
1518 "nepeAaHHbie naKeTbi 

LUMpoKOBeLAaTenbHOM nepeAaHM", KOTopoe 
yKa3biBaeT HMcno naKeTOB, aApecoBaHHbix KaK 
naKeTbi LUMpoKOBeLAaTenbHOM nepeAaHM, 
40 KOTopbie ObinM nepeAaHbi Ha KOHKpeTHOM 
MHTepcjDePice; 64-6MTOBoe none 1520 
"nepeAaHHbie naKeTbi OAHoaApecHOM 

nepeAaHM", KOTopoe yKa3biBaeT HMcno naKeTOB, 
nepeAaHHbix KaK OAHOKpaTHbie naKeTbi, 
nepeAaHHbie Ha KOHKpeTHOM MHTepcjDeMce; 
45 64-6MTOBoe none 1522 "nepeAaHHbie OTKa3bi", 
KOTopoe yKa3biBaeT HMcno naKeTOB, KOTopbie 
6binM OT6poujeHbi npM nepeAane Ha bxoas 
A aHHoro MHTepcjDeMca; 64-6MTOBoe none 1524 
"nepeAaHHbie olumGkm", KOTopoe yKa3biBaeT 
5Q HMcno oliimOok npM nepeAane Ha KOHKpeTHOM 
MHTepcjDeMce. 

none 1496 "cneAManbHan CTaTMCTMKa" Arm 
onpeAeneHHbix CTaTMCTMHecKMX AaHHbix ati^ 
ATM MHTepcjDePica m Ann Ethernet MHTepcjDeMca 
noKasaHO Ha cjDMr.2 1 f u21g. KaK noKasaHO Ha 
55 c|DMr.21f, CTpyKTypa nonn 1530 "cneAManbHan 
CTaTMCTMKa" Arm ATM MHTepcjDeMca coasp>kmt 
64-6MTOBoe none 1532 "npMHnTbie aneMeHTbi 
AaHHbix", KOTopoe yKa3biBaeT HMcno ATM 
3neMeHTOB AaHHbix, npMHBTblX Ha KOHKpeTHOM 
MHTepcjDeMce; 64-6MTOBoe none 1534 
60 "nepeAaHHbie aneMeHTbi AaHHbix", KOTopoe 
yKa3biBaeT HMcno ATM aneMeHTOB AaHHbix, 
nepeAaHHbix Ha KOHKpeTHOM MHTepcjDeMce; 
64-6MTOBoe none "AAL5 olum6km \jy\K", KOTopoe 
yKa3biBaeT HMcno naKeTOB c HeKoppeKTHbiM 
3HaneHMeM KOHTponbHOM cyMMbi npM npoBepKe 
AMKnMHecKMM M36biTOHHbiM koaom Ha ypoBHe 5 
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ATM aAanTau,HM; m 64-6nTOBoe none 1536 
"c|DM3i/iHecKne oljjmSkm", KOTopoe yKa3biBaeT 
HMCTO 0M3MHeCKMX OLUMGOK, KOTOpbie MMeTM 
MecTO Ha onpeAeneHHOM ATM MHTep0eMce. 
flpyroM npmviep norm 1496 "cneAManbHan 
CTaTMCTHKa" a nn MHTep0ePica Ethernet 
BKnfOHaeT: 64-6nTOBoe none 1542 "npMHnTbie 
ollimSkm Uy\K", KOTopoe yKa3biBaeT hmcto 
naKeTOB, KOTOpbie 6biJin npMHnTbi c 
HeHaAne>KaLAeM KOHTponbHOM cyMMOM npn 
npoBepKe c Mcnonb30BaHMeM unKnunecKoro 
M36blT0HH0l~0 KOAa Ha KOHKpeTHOM MHTepcjDeMCe; 
m 64-6moBoe none 1544 "KOHCjDnuKTbi npn 
nepeAane", KOTopoe yKasbiBaeT hmcto 
koh0tmktob, HMeBLLinx MecTO npM nonbiTKax 
nepenaTb naKeTbi Ha KOHKpeTHOM MHTep0ewce. 

Ectm aanpoc "cTan/icTMKa MHTep0eMCOB" 
HeycneiueH, to IFMP-C McnonHMTenbHoe 
ycTpoMCTBO BQ3BpaLAaeT cooSmeHne olum6km 
" cTaTMCTHKa MHTepcjDeMCOB" npoTOKona IFMP-C, 
KOTopoe coctomt M3 MAQHTMHHoro 3aronoBKa 
IFMP-C. CooGLAeHMe olumGkm "ciaTMCTMKa 
MHTepcjDeMGOB" AOn>KHO 6blTb MAeHTMHHbIM 

3aronoBKy IFMP-C b coo^lashmh 3anpoca 
"MHcf)opMai 4 Mfl yana", ho c 0naroM NACK, 
ycTaHOBneHHbiM b ero none 1020 "cjinarM", n c 
noneM 1018 "koa", yciaHOBneHHbiM Ha 
npeABapmenbHO onpeAeneHHoe 3HaneHMe, 
yKa3biBafOLAee npMHMHy c6on. ripMHMHaMM c6on 
MoryT 6biTb cneAyNDLA^e: HeAeMCTBMTenbHbiM 

MAeHTMcjDMKaTop MHTep0eMca, npMBeAeHHoe b 
nepeHHe nucno MHTepcjDeMCOB He cooTBeTCTByeT 
HMcny MHTepcfieMCOB b cooSLAeHMM, 

HeB03M0>KH0CTb BbiAeneHMn IFMP-C 

McnonHMTenbHbiM ycTpoMCTBOM 6y0epa 
coo6LAeHMM Ann 3aBepujeHMn oTBeia, 

cnei^McjDMHecKan non b30Baien boon oujMGKa, 
npennTCTByfOLAan 3aBepujeHMio 3anpoca mtm 
MH bie npMHMHbl. 

4. 3aKnfOHeHMe 

3anBneHHoe M3o6peieHMe HanpaBneHO Ha 
co3AaHMe ycoBepmeHCTBOBaHHoro cnocoGa m 
ycTpoMCTBa Arm nepeAaHM naKeTOB b ceTM. 
CneAyeT MMeTb b BMAy, hto BbiiuenpMBeAeHHoe 
onMcaHMe nBnneTcn MnniocTpaTMBHbiM m He 
HaKnaAbiBaeT hmkqkmx orpaHnneHHM. Pa3TMHHbie 
BapnaHTbi ocyLuecTBneHMB Aon>KHbi ObiTb 
OHeBMAHbiMM Ann cnei^ManMCTOB b ashhom 

oGnaCTM TeXHMKM, KaK BbITeKatOLAMe M3 
CBeAeHMM, npnBeA©HHbix b onucaHMi/i. flnn 
npMMepa M3o6peieHMe npoMnniocTpMpoBaHO b 
npMMeHeHMM k nepeAane IP-naKeTOB, 
oOecneHMBaioLAMX nepecbinKy peneBbix AaHHbix, 
BMAeocMmanoB, AaHHbix M3o6pa>KeHMM, 
03 KCM M Mn b H bIX AaHHbix M CMTHanOB AaHHbix, 
OAHaKO M3o6peieHMe He orpaHMHMBaeTcn 
npMBeAeHHbiMM BMAaMM cumanoB. KpoMe Toro, 
M3o6peieHMe npoMnniocTpMpoBaHO b CBn3M c 
KOHKpeTHbIMM KOMnOHeHTaMM M paSOHMMM 
CKopocmMM, OAHaKO M3o6peieHne He 
OrpaHMHMBaeTCn KOHKpeTHbIMM yKa3aHHblMM 
3HaneHnnMM napaMeTpoB. CneAyeT MMeTb b 
bmay, hto pa3nMHHbie KOHKpeTHbie npMMepbi 
TMnoB cooGmeHMM, olumSok m T.n npMBeAeHbi 
TonbKO Arm KOHKpeTHbix BapnaHTOB 
ocy la©ct B n e h m n , nBnnioLAMxen B03M0>KHbiMM 
BapnaHTaMM, npM otom b M3o6peTeHMM MoryT 
Mcnonb3QBaTbcn m APyrMe AononHMTenbHbie MnM 
OTTMHHbie npM3HaKM MnM KOM6MHaU,MM T3KMX 
npM3HaKOB. O&beM M3o6peTeHMn Aon>KeH 
onpeAennTbcn He Ha ocHOBe MH0opMai4MM, 
npMBeAeHHOM b onMcaHMM, a TonbKO b 
COOTBeTCTBMM C 0OpMynOM M306peTeHMn, 
COBMeCTHO C nonHblM O&beMOM SKBMBaneHTHblX 
cpeACTB, Ha KOTOpbie pacnpocTpaHnioTcn 
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nyHKTbi 0opMynbi M3o6peTeHnn. 

cDopwiyna M3o6peTeHMfl: 

1 . Cnoco© nepeAaHM naKeTOB AaHHbix Me>KAy 

ysnoM BoexoAnmeM tmhmm CBn3M m y3noM 
HMCXOAnLAeM nMHMM CBn3M B CeTM, npMHeM 
yKa3aHHbiM y3en HMCXOAnLAeM tmhmm cbb3m 
pacnono>KeH b HanpaBneHMM HMCxoAnLAero 
noTOKa OTHOCMTenbHO y3na BocxoAniASM nMHMM 
CBB3M , BKnHDHaHDLAMM STanbi ycTaHOBneHMn no 
yMonnaHMio BMpTyanbHbix KaHanoB Me>KAy 
ynoMBHyTbiM y3noM BocxoAniAS^ nMHMM CBn3M m 
ynoMnHyTbiM y3noM HMCxoAniAen nMHMM CBn3M, 
npMeMa naKeTa AaHHbix b ynoMnHyTOM y3ne 
HMCXOAniAaw nMHMM CBn3M, onpeAeneHMn Toro, 
nocTynMn nM naKeT AaHHbix no OAHOMy M3 
ynoMnHyTbix ycTaHOBneHHbix no yMonnaHMra 
BMpTyanbHbix KaHanoB, ceneKTMBHoro 

BbinonHeHMn «naccM0MKai4MM noTOKa b y3ne 
HMCXOAnLAeM nMHMM CBn3M no ynoMnHyTOMy 
naKeTy AaHHbix, Bbi6opa b ynoMnHyTOM y3ne 
HMCXOAnLAeM tmhmm CBn3M cbo6oahom MeTKM Ann 
y3na BocxoAniAeM amhmm CBn3M, 
MH0opMMpoBaHMn ynoMnHyToro y3na 
BoexoAnLAeM tmhmm cbb3M o tom, hto 
nocneAyioLAMe naKeTbi AaHHbix, 

npMHaAne>KaiAMe k ynoMnHyTOMy 
onpeAeneHHOMy noTOKy AaHHbix, A°n>KHbi 
nepeAaBaTbcn c yK33aHHOM BbiGpaHHOM 
CBO 6 OAHOM MeTKOM. 

2. Cnoco6 non. 1, oTnMHaioLAMMcn TeM, hto 
ynoMnHyTbie y3nbi BocxoAniAeM nMHMM CBn3M m 
HMCXOAnLAeM nMHMM CBn3M Mcnonb3yioT 
acMHxpoHHbiM pe>KMM nepeA^HM. 

3. Cnoco6 no n. 2, OTnMHaHDLAMMcn TeM, hto 
ynoMBHyTan CBoGoAHan MeTKa coAep>KMT 
MAeHTM0MKaTop BMpTyanbHoro MapinpyTa m 
MAeHTM0MKaTop BMpTyanbHoro KaHana. 

4. Cnoco6 non. 1, OTnMHaraLAMMcn TeM, hto 
ynoMnHyTan ceTb BKmonaeT noKanbHyio 
KOMnbioTepHyio ceTb. 

5. CnocoO nepeAaHM naKeTOB AaHHbix Me>KAy 

y3noM BoexoAnLAeM amhmm CBn3M m y3noM 
HMCXOAnLAeM tmhmm cbt3m b ceTM, npMHeM 
yKa3aHHbiM y3en HMCXOAnLAeM tmhmm CBn3M 
pacnono>KeH b HanpaBneHMM h m cxo An LAe r o 
noTOKa OTHOCMTenbHO y3na BoexoAnLAeM tmhmm 
CBB 3M, BKTLOHaHDLAMM 3T3nbl yCTaHOBTeHMn no 
yMonnaHMLO BMpTyanbHbix KaHanoB Me>KAy 
ynoMBHyTbiM y3noM BoexoAnLAeM tmhmm CBn3M m 
ynoMnHyTbiM y3noM HMCXOAnLAeM tmhmm CBn3M, 
npMeMa naKeTa AaHHbix b ynoMnHyTOM y3ne 
HMCXOAnLAeM tmhmm CBn3M, BbinonHeHMn 
KnaccM0MKaAMM noTOKa b ynoMnHyTOM y3ne 
HMCxoAniAePi tmhmm CBn3M no ynoMBHyTOMy 
naKeTy AaHHbix Ann onpeAeneHMn Toro, 
npMH3Ane>KMT tm stot naKeT AaHHbix 
KOHKpeTHOMy nOTOKy, KOTOpbIM AOT>KeH 6blTb 
nepeaApecoBaH b y3en BocxoAniAeM tmhmm 
CB n3M, Bbi6opa b ynoMnHyTOM y3ne HMCXOAnLAeM 
TMHMM CBn3M CBOOOAHOM MeTKM, 
MH0opMMpoBaHMn ynoMnHyToro y3na 
BOCXOAnLAeM TMHMM CBn3M o tom, hto 
nocneAyioLAMe naKeTbi AaHHbix, 

npMHaAne>xaLAMe k ynoMnHyTOMy 
onpeAeneHHOMy noTOKy AaHHbix, Aon>KHbi 
nepeAaBaTbcn c yKa3aHHoPi Bbi6paHHOM 
cbo6oahom MeTKOM, npMHeM ynoMnHyTan ceTb 
coAep>KMT noKanbHyio KOMnbioTepHyio ceTb, a 
3Tan MH0OpMMpOB3HMn BbinonHneTcn c 
Mcnonb30BaHMeM nporpaMMHoro o6ecneneHMn 
npoTOKona ynpaBneHMn noTOKOM IFMP, KOTopbiM 
oSecneHMBaeT MH0opMaAMOHHbiM o6MeH Mex<Ay 
ynoMnHyTbiMM y3naMM BocxoAniAeM tmhmm CBnsM 

M HMCXOAnLAeM TMHMM CBB3M. 

6. CnocoG nepeAaHM naKeTOB AaHHbix Me>KAy 
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y3noM BocxoAflmeM nMHMM cbb3m m y3noM 
HUCxoAflmefi nMHMM CBa3M b ceTM, npuneM 
yKa3aHHbii/i y3en HMexoAaLAeM nMHMM CBa3M 
pacnono>KeH b HanpaBneHMM HMexoAaLAero 
noTOKa OTHOcmenbHO y3Jia BocxoAaiAeM Jin h mm 
CB a3M, BKTIfOMafOLAMM 3Tanbl yCTaHOBJieHMfl no 
yMonnaHMio BMpiyanbHbix KaHanoB Me>KAy 
ynoMaHyTbiM y3noM BocxoAaLAeM hmhmm cbb3m m 
ynoivmHyTbiM y3JioM HMexoAaLAeM nMHMM cbb3m, 
npMeMa naKeia AaHHbix b ynoMaHyTOM y3Jie 
HMCXOAflLAeM J1MHMM CBS3M, BbinonHeHMB 
KnaccMcjDMKaAnn noTOKa b ynoMaHyTOM y3ne 
HncxoAflLAen jimhmm cba3m no ynoMaHyTOMy 
naKeiy AaHHbix Ann onpeAeneHMa Toro, 
npMHaAJie>KMT jim 3tot naKeT AaHHbix 
KOHKpeTHOMy nOTOKy, KOTOpbIM AOJ1>KeH GbiTb 
nepeaApecoBaH b y3en BoexoAflLAeM jimhmm 
CBS 3M, BbiGopa b ynoMBHyTOM y3 ne HMCxoAni-AeM 
JIMHMM CBS3M CBOGOAHOM MeTKM, 
MHcjDopMMpoBaHMB ynoMaHyToro y3Jia 
BOCXOA?1LA e n JIMHMM CBA3M O TOM, HTO 
nooneAyioLAne naKeTbi AaHHbix, 

npMHaAJie>KaLAMe k ynoMaHyTOMy 
onpeAeneHHOMy noTOKy AaHHbix, Aon>KHbi 
nepeAaBaTbca c yK33aHHOM BbiGpaHHOM 
cboGoahom MeTKOM, npM 3 tom 3Tan BbinonHeHMa 
KnaccMcjDMKai^MM noTOKa BKJifOHaeT aHaiiM3 
MASHTMcjDMKaTopa noTOKa naKeia AaHHbix a na 
onpeAeneHMa Toro, npMHaAne>KMT jim yKa3aHHbiM 
naKeT AaHHbix k onpeAejieHHOMy noTOKy, 
KOTopbiM AOJi>KeH SbiTb nepeaApecoBaH b y3Jie 
BOCXOA^LAeM nMHMM CB33M, npMHeM yKa3aHHblM 
MAeHTMCjDMKaTOp nOTOKa COAep>KMT 

onpeAejieHHbie nona 3arojioBKa M3 3Toro naKeia 
AaHHbix, m nepeAanM ynoMaHyTbix nocneAyioLAMX 
naKeTOB AaHHbix, npMHaAne>KaiAMX k 
onpeAeneHHOMy noTOKy, npMHeM ynoMnHyTbie 
onpeAejieHHbie norm 3arorioBKa yAaneHbi Ana 
oGecneneHi/m 3aLAMi_AeHHOCTM . 

7. CnocoG no n. 6, ornMnaioLAMMCB TeM, hto 

ynoiviaHyTbie nocneAyioLAMe naKeTbi MoryT GbiTb 
BOCCTaHOBneHbi c Mcnonb30BaHMeM 

MAeHTMcjDMKaTopa noTOKa b MecTe Ha3HaneHMa, 
npeAHa3HaneHHOM Ana npMeMa yKa3aHHoro 
onpeAeneHHoro noTOKa. 

8. CnocoG KOMMyTau,MM noTOKa b nepBOM 

y3ne, npMHeM yKa3aHHbii?i nepBbiM y3en MMeeT 
HMCXOAflLAyiO J1MHMIO CB33M K BTOpOMy y3Jiy M 
BocxoAaiAyK) jimhmkd CBB3M k TpeTbeMy y3Jiy, 
BKiuonaioLAMM OTanbi BbinonHeHMa 

KnaccMcjDMKaAMM noTOKa b nepBOM y3ne no 

nepBOMy naKeiy AaHHbix Ana onpeAeneHMa 
Toro, npMHaAnexMT jim gtot nepBbiM naKeT 
AaHHbix k onpeAeneHHOMy noTOKy, KOTopbiM 
AQJi>KeH GbUb nepeaApecoBaH b TpeTbeM y3ne, 
BbiGopa nepBOM cboGoahom MeTKM b 
ynoMaHyTOM nepBOM y3ne, MHcjDopMMpoBaHMa 
ynoMaHyToro TpeTbero y3na o tom, hto 
nocneAyioLAne naKeTbi, npMHaAne>KaiAMe k 

ynoMaHyTOMy onpeAeneHHOMy noTOKy, Aon>KHbi 
nepeAaBaTbca c yKa3aHHOM BbiGpaHHOM nepBOM 
cboGoahom MeTKOM, BbinonHeHMa 

KnaccMcjDMKaAMM noTOKa bo btopom y3ne no 

BTopoMy naKeiy AaHHbix Ana onpeAeneHMa Toro, 

npMHaAne>KMT jim stot btopom naKeT AaHHbix k 
onpeAeneHHOMy noTOKy, KOTopbiM A°n>KeH GbiTb 
nepeaApecoBaH b TpeTbeM y3ne, BbiGopa 
btopom cboGoahom MeTKM b ynoMaHyTOM btopom 
ysne, MHcjDopMMpoBaHMa ynoMaHyToro nepBoro 
y3na o tom, hto nocneAyioLAne naKeTbi AaHHbix, 
npMHaAne>xaLAMe k ynoMaHyTOMy 
onpeAeneHHOMy noTOKy, A°n>KHbi nepeAaBaTbca 
C yKa33HHOM BblGpaHHOM BTOpOM CBOGOAHOM 
MeTKOM, ceneKTMBHOM KOMMyTau,MM ynoMaHyToro 
onpeAeneHHoro noTOKa n ocpeACT bo m 


ynoMaHyToro nepBoro y3na M3 BocxoAaiAeM 
nMHMM QBa3M B HMCXOAaLAyiO nMHMIO CBa3M, npM 
3 tom ynoMaHyTbiM onpeAeneHHbiM noTOK M3 
BocxoAaiAeM nMHMM CBa3M MoweT nepeAaBaTbca 
nocpeACTBOM nepBoro y3na b HMCXOAaLAyiO 
5 nMHMIO GBa3M . 

9. CnocoG no n. 8, omMHaioLAMMca TeM, hto 
b KanecTBe BToporo naKeia AaHHbix Mcnonb3yioT 
nepBbiM naKeT AaHHbix. 

10. CnocoG no n. 9, ornMnaioLAMMcn TeM, hto 
1Q ynoMaHyTbie nepBbiM, btopom m TpeTMM y3nbi 

Mcnonb3yK)T acMHxpoHHbiM pe>KMM nepeAanM. 

11. CnocoG no n. 10, omMHaioiAMMca TeM, 
hto ynoMaHyiaa nepBaa m BTopaa CBoGoAHbie 
MeTKM oGe coAepxaT MAeHTMcjDMKaTop 
BMpTyanbHoro MapinpyTa m MAeHTMcjDMKaTop 

15 BMpTyanbHoro KaHana. 

12. CnocoG KOMMyTaAMM noTOKa b nepBOM 
ysne, npMHeM yKa3aHHbiM nepBbiM y3en MMeeT 
HMCXOAaLAyiO nMHMio CBa3M k BTopoMy y3ny M 
BOCXOAJiiAyio nMHMio CBa3M k TpeTbeMy y3ny, 
BKnioHaioLAnM 3Tanbi BbinonHeHMa 

20 KnaccMcjDMKaAMM noTOKa b nepBOM y3ne no 

nepBOMy naKeiy AaHHbix Arm onpeAeneHMa 
Toro, npMHaAne>KMT nM stot nepBbiM naKeT 
AaHHbix onpeAeneHHOMy noTOKy, KOTopbiM 
AonxeH GbiTb nepeaApecoBaH b TpeTbeM y3ne, 
BbiGopa nepBOM cboGoahom MeTKM b 
25 ynoMaHyTOM nepBOM y3ne, MHcjDopMMpoBaHMa 
ynoMaHyToro TpeTbero y3na o tom, hto 
nocneAyioLAMe naKeTbi AaHHbix, 

npMHaAne>KaLAne ynoMaHyTOMy onpeAeneHHOMy 
noTOKy, Aon>KHbi nepeAaBaTbca c yKa3aHHOM 
3Q Bbl6paHHOM nepBOM CB 060 AH 0 M MeTKOM, 
BbinonHeHMa KnaccMcjDMKaAMM noTOKa bo btopom 
y3ne no BTopoMy naKeiy AaHHbix Ann 
onpeAeneHMa Toro, npMHaAne>KMT nM stot 
btopom naKeT AaHHbix onpeAeneHHOMy noTOKy, 
KOTopbiM Aon>xeH GbiTb nepeaApecoBaH b 
35 TpeTbeM ysne, BbiGopa btopom cboGoahom 

MeTKM b ynoMaHyTOM btopom y3ne, 
MHcjDopMMpoBaHMa ynoMaHyToro nepBoro y3na o 
tom, hto nocneAyioLAMe naKeTbi AaHHbix, 
npMHaAne>KaiAMe ynoMaHyTOMy onpeAeneHHOMy 
noTOKy, AonKHbi nepeAaBaTbca c yKa3aHHOM 
40 Bbl6paHHOM BTOpOM CBOGOAHOM MeTKOM, npM 

3tom ynoMaHyTbiM onpeAeneHHbiM noTOK M3 
ynoMaHyTOM BocxoAaiAeM nMHMM CB33M MO>KeT 
KOMMyTMpoBaTbca nocpeACTBOM ynoMaHyToro 
nepBoro y3na b HMCXOAaLAyiO nMHMio CBB3M, 
ynoMaHyTbiM btopom naKeT AaHHbix 
45 npeACTaBnneT coGom ynoMaHyTbiM nepBbiM 

naKeT AaHHbix, a GTanbi MHcjDopMMpoBaHMa 
BbinonHaioTca c Mcnonb30BaHMeM nporpaMMHoro 
oGecneneHMa npoTOKona ynpaBneHMa noTOKOM 
IFMP, KOTopbiM oGecneHMBaeT 

50 MHCjDOpMaAMOHHblM oGMeH Me>KAy ynOMaHyTblMM 

ysnaMM. 

13. CnocoG nepeAanM naKeTOB AaHHbix 
Mex<Ay y3noM BocxoAaiAeM nMHMM cBa3M m y3noM 
HMCXOAnLAeM nMHMM CBa3M B CeTM, BKTKDHaKDLAMM 
3Tanbi npMeMa naKeia AaHHbix ot y3na 

55 BocxoAaiAeM nMHMM CBa3M b y3ne HMexoAaLAeM 

nMHMM CBB3M, BbinonHeHMa KnaccMcjDMKaAMM 
noTOKa b ynoMaHyTOM y3ne HMexoAaLAeM nMHMM 
CBa3M no ynoMaHyTOMy naKeiy AaHHbix, 
ceneKTMBHoro npMCBoeHMa noTOKy AaHHbix b 
ynoMaHyTOM y3ne HMexoAaLAeM nMHMM cbb3m 
60 cboGoahom MeTKM, BbiGpaHHOM M3 CBoGoAHbix 

MeTOK y3na BocxoAaiAeM nMHMM CBa3M, 
nepeAanM k y3ny BocxoAaiAeM nMHMM CBa3M 
cooGiAeHMa, yKa3biBahOLAero ynoMaHyiyio 
CBo6oAHyio Mency, m ceneKTMBHoro BKmoneHMa 
ynoMaHyTOM cboGoahom MeTKM b nocneAyioLAMe 
naKeTbi AaHHbix ot ynoMaHyToro y3na 
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BocxoA^meki nMHMM CBn3M. 

14. Cnoco6 no n. 13, OTnMHaioLAMMcn TeM, 
hto ynoMnHyTan CBo6oAHan MeTKa coAepxm 
MfleHTHcfDMKaTop BMpTyanbHoro MapmpyTa m 
MAeHTMcjDMKaTop BMpTyanbHoro KaHana. 

15. Cnoco6 no n. 13, OTnMHaioLAMMcn TeM, 
hto ynoMAHyTbie y3iibi BocxoAnLAeM nMHMM 
CBF13M M HMCXOAflLAeM nMHMM CBn3M MCnOJlb3yfOT 
acMHxpoHHbm pe>KHM nepeAaHM. 

16. CnocoS nepeAaHM naKeTOB AaHHbix ot 
nepBoro y3Jia ko BTopoMy y3Jiy b ceTM, 
BKmonaioLAMM 3Tanbi npMeMa nepBoro naKeTa 
AaHHbix ot ynoM^HyToro nepBoro y3na, 
BbinonHeHMfl KnaccMcjDMKaAMM noTOKa no 
ynoMBHyTOMy nepBOMy naKeTy AaHHbix, 
ceneKTMBHoro npMCBoeHMn cbo6oahom MeTKM 
noTOKy, CBfi3aHHOMy c nepBbiM naKeTOM AaHHbix, 
nepeAaHM k nepBOMy y3Jiy cooSLAeHMn, 
yKa3biBafouj,ero ynoMBHyTyio CBo6oAHyio MeTKy, 
m HanpaBJieHMfl nocneAyioLAMX naKeTOB AaHHbix 
M3 ynoM^HyToro noTOKa c Mcnorib30BaHMeM 
KaHana, yKa3aHHoro ynoMBHyTOM cboGoahom 
M eTKOM. 

17. CnocoG no n. 16, OTnMHaioLAMMcn TeM, 
hto AononHMTenbHO BKmonaeT 3Tanbi ycTaHOBKM 
BpeMeHM TaMMepa nocne npMCBoeHMn 
ynoMAHyTOM cboGoahom MeTKM m HanpaBJieHMn 
nocneAyKHAMX naKeTOB AaHHbix M3 ynoMnHyToro 
noTOKa c Mcnonb30BaHMeM ycTaHOBneHHoro no 
yMonnaHMio KaHana nocne MCTeneHMn 
ycTaHOBneHHoro BpeMeHU TaMMepa. 

18. Cnoco6 KOMMyTau,MM noTOKa b nepBOM 
y3ne, BKmonaioLAMM aTanbi npMeMa nepBoro 
naKeTa AaHHbix ynoMnHyToro noTOKa ot y3na 
BOCXOA?1LA e ^ nMHMM CBn3M, BbinonHeHMn 
KnaccMc(DMKai4MM noTOKa b nepBOM y3ne no 
nepBOMy naKeTy AaHHbix, Bbi6opa nepBOM 
cbo6oahom MeTKM Ann ynoMAHyToro y3na 
BocxoAnLAeM nMHMM CBn3M, nepeAaHM 
ynoMnHyTOMy y3ny BocxoAnLAeM nMHMM cba3m 
coo^meHMa, yKa3biBaioLAero ynoMnHyTyio 
nepByio cBo6oAHyio MeT«y, npMeMa ot y3na 
HMCXOAflLAeM nMHMM CBn3M coo^iAeHMn, 
yKa3biBaioLAero BTopyio CBo6oAHyio MeTKy, m 
ceneKTMBHOM KOMMyTaAMM nocneAyioLAMX 
naKeTOB ynoMSHyToro noTOKa ot ynoMnHyToro 
y 3 na BocxoAnLAeM nMHMM CBH3M k ynoMnHyTOMy 
y3ny HMCxoAni-AeM nMHMM cbh3m Ha ocHOBe 
ynoMnHyTbix nepBOM m btopom CBoSoAHbix 
MeTOK. 

19. Cnoco6 no n. 18, OTnMHaioLAMMcn TeM, 
hto ynoMnHyTbie nepBbiM, btopom m TpeTMM y3nbi 
Mcnonb3yioT acMHxpoHHbiM pe>KMM nepeAaHM. 

20. Ba30BblM KOMMyTaLJMOHHblM 6noK B 

CMCTeMe Ann nepeAaHM naKeTOB AaHHbix b ceTM, 
coAep^aiAMM annapaTHoe cpeACTBO 

KOMMyTapMM, KOHTponnep, CBn3aHHblM c 
ynoMnHyTbiM annapaTHbiM cpeACTBO m 

KOMMyTau,MM, npMHeM KOHTponnep coa®P>kmt 
npoAeccop m naMnTb m npeAHa3HaneH Ann 
ynpaBneHM n ynoMnHyTbiM annapaTHbiM 
cpeACTBO m KOMMyTau,MM, nporpaMMHoe 
oGecneneHMe, xpaHmueecn Ha MaTepManbHOM 
HOCMTene, oGecnenMBaioLAee B03M0>KH0CTb 
6a30B0My KOMMyTai 4 MOHHOMy 6noi<y 

ocyLAecTBnnTb AHHaMMnecKMM cabmt Me>KAy 
MapLupyTMsaUjMeM m KOMMyTai^MeM naKeTOB Ann 
OnTMMM3apMM nponyCKHOM CnOCOSHOCTM 
naKeTHoro Tpacj^MKa. 

21. 5a30BbiM KOMMyiapMOHHbiM 6noK no n. 

20, OTnMHaioLAMMcn TeM, hto ynoMnHyToe 
nporpaMMHoe oOecneneHMe Mcnonb3yeT 
KnaccMcjDMKau.Mio noTOKa. 

22. Ba30BbiM KOMMyTaAMOHHbiM 6noK no n. 

21, OTnMHaioLAMMcn TeM, hto ynoMBHyToe 


annapaTHoe cpeACTBO KOMMyTaAMM Mcnonb3yeT 
KOMMyTaU,MIO Ha OCHOBe aCMHXpOHHOrO pe>KMMa 
nepeAaHM. 

23. Ba30BbiM KOMMyTau,MOHHbiM 6noK no n. 
22, OTnMHaioLAMMcn TeM, hto ynoMnHyTan 

5 KnaccMcjDMKapMn noTOKa Mcnonb3yeT b KanecTBe 
MeTOK MASHTMcjDMKaTop BMpTyanbHoro MapnipyTa 
m MAeHTMcjDMKaTop BMpTyanbHoro KaHana. 

24. Ba30BbiM KOMMyTaUjMOHHbiM OnoK no n. 
22, OTnMHaioLAMMcn TeM, hto ynoMnHyToe 

10 nporpaMMHoe oSecneneHMe BKmonaeT nepByio 
noACMCTeMy nporpaMMHoro oOecneneHMn, 
MHCTannMpoBaHHyio Ha KOHTponnepe, Ann 
ocyiAecTBneHMn MHcjDopMaAMOHHoro oOMeHa m 
ynpaBneHMn ynoMnHyTbiM annapaTHbiM 
CpeACTBOM KOMMyTapMM. 

25. Ba30BbiM KOMMyTau,MOHHbiM 6noK no n 

24, oTnMHaioiAMMcn TeM, hto ynoMnHyToe 
nporpaMMHoe oOecneneHMe BKmonaeT BTopyio 
noACMCTeMy nporpaMMHoro oOecneneHMn, 
oOecnenMBaioLAyio MHcjDopMapMOHHbiM oOMeH 
Me>KAy AByMn ynoMnHyTbiMM 6a30BbiMM 

20 KOMMyTaUjMOHHbiMM OnoKaMM m onpeAeneHMe 

cjDopMaTa Ann coo6LAeHMM nepeaApecapMM 
noTOKa m noATBep>KAeHMM npMeMa. 

26. Ba30BbiM KOMMyTau,MOHHbiM 6noK no n 

25, OTnMHaioLAMMcn TeM, hto 6a30BbiM 

KOMMyTaAMOHHbiM OnoK ocyLAecTBnneT 

25 noKanbHoe npMHnTMe peiueHMM KnaccMcj^MKaAMM 

m peujeHMM b OTBeT Ha cooOLAeHMe 
nepeaApecaAMM. 

27. Ba30BbiM KOMMyTau,MOHHbiM OnoK no n. 

20, OTnMHaioLAMMcn TeM, hto ynoMnHyTan ceTb 

3Q BKmonaeT noKanbHyio ceTb, coAep>KaLAyio 

KOMnbioTepbi. 

28. Ba3GBbiM KOMMyTaAMOHHbiM 6noK no n 

24, OTnMHaioLAMMcn TeM, hto nepBan 

noACMCTeMa nporpaMMHoro oOecneneHMn 

BKmonaeT npoTOKon ynpaBneHMn noTOKOM IFMP. 

35 29. Ba30BbiM KOMMyTaAMOHHbiM 6noK no n. 

28, OTnMHaioLAMMcn TeM, hto BTopan 

noACMCTeMa nporpaMMHoro o6ecneneHMfl 

BKmonaeT npoTOKon, noACMCTeMa nporpaMMHoro 
oGecneneHMn BKmonaeT o6lamm npoTOKon 
ynpaBneHMfi KOMMyTaAMeM GSMP 
40 30. Ba3GBbiM KOMMyTaAMOHHbiM OnoK no n 

22, OTnMHaioLAMMcn TeM, hto ynoMnHyToe 

nporpaMMHoe oOecneneHMe BKmonaeT cpeACTBO 
o6pa6oTKM KanecTBa o6cny>KMBaHMn. 

31. BasoBbiM KOMMyTaAMOHHbiM 6noK no n. 

21, OTnMHaioLAMMcn TeM, hto ynoMnHyToe 

45 annapaTHoe cpeACTBO KOMMyTaAMM Mcnonb3yeT 

6bicTpoAeMCTByioLAyio naKeTHyio TexHonorMio. 

32. Ba30BbiM KOMMyTaAMOHHbiM OnoK no n. 

21, OTnMHaioLAMMcn TeM, hto ynoMnHyToe 

annapaTHoe cpeACTBO KOMMyTaAMM McnonbsyeT 

5Q TexHonorMio peTpaHcnnAMM KaApa. 

33. Ba30BbiM KOMMyTaAMOHHbiM OnoK no n. 

21, OTnMHaioLAMMcn TeM, hto ynoMnHyToe 

cpeACTBO KOMMyTaAMM Mcnonb3yeT TexHonorMio 
Gigabit Ethernet. 

34. l_Um030B0M 6noK KOMMyTaAMM b CMCTeMe 
55 Ann nepeAaHM naKeTOB b ceTM, npMneM 

ynoMnHyTan CMCTeMa BKmonaeT 6a30BbiM 
KOMMyTaAMOHHbiM SnOK, CBn33HHblM C 
ynoMnHyTbiM Llim030BblM KOMMyTaAMOHHbiM 
y3noM nocpeACTBOM nMHMM CBn3M , co a© p>xa la m m 
KOHT ponnep ujmo30Boro SnoKa, coAepxaiAMM 
60 npoAeccop, naMnTb m MHO>xecTBO nnaT ceTeBbix 
MHTepcjDeMCOB, nporpaMMHoe oSecneneHMe, 
xpaHniAeecn Ha MaTepManbHOM HOCMTene, 
o6ecnenMBaioLAee B03M0>KH0CTb Luni030B0My 
6noKy KOMMyTaAMM nepeaApecoBbiBaTb noTOK 
naKeTOB AaHHbix k ynoMnHyTOMy 6a30B0My 
KOMMyTaAMOHHOMy 6noi<y, HTo6bi ocyLAecTBnnTb 
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flMHaMUHecKMM cflBur Me>KAy Mapi_upyTM3aAMeM m 
KOMMyTai^MeM naKeTOB Arm onTMMM3aAMM 
nponycKHOM cnoco6HOCTM naKeTHoro TpacjsMKa. 

35. LUoiC30BOM 6 ook KOMMyiapnn no n. 34, 
OTOMHaioLAMMCfl TeM, hto ynoMOHyToe 
nporpaMMHoe oOecneneHMe ncnonb3yeT 
hcnaccucjDMKai^MK) noTOKa. 

36. LL1ok)30BOM 6ook KOMMyTaAMM no n. 34, 

OTOMHaHDI_AMMC fl TeM, HTO ynOMFIHyTblM 6a30BblM 
KOMMyTai_|noHHbiM 6 ook Mcnonb3yeT 

KOMMyiaunH: Ha ocHOBe acMHxpoHHoro pe>KHMa 
nepeflanw. 

37. LilnKD30B0M Oook KOMMyTaAMM no n. 36, 
OTOMHaiOLAMMCfl TeM, HTO ynOMOHyTblM 
LU0I030B0M 600 K KOMMyTai^MM M ynOMflHyTbIM 
6a30BblM KOMMyTaAMOHHbIM 6flOK MCOOOb3yfOT B 
KanecTBe MeTOK MAeHTMcjDMKaTop BMpTyaobHoro 
MapujpyTa m MAeHTMC^MKaTop BMpTyaobHoro 
KaHana. 

38. LLIoio30bom 6ook KOMMyTaAMM no n. 37, 

OTfiMHaioLnuMCfl TeM, hto ynoMOHyToe 
nporpaMMHoe oSecneneHMe BKOionaeT nepByio 
noflcucTeMy nporpaMMHoro oeecneneHMfl, 
MHCTanriMpoBaHHyK) Ha KOHTpoooepe 

LunK)30Boro 6noKa, An n ocymecTBJieHMfi 
MHcjDopMau.noHHoro o6MeHa Me>KAy ynoMOHyTbiM 
LU0l030BblM 600K0M KOMMyTaUjUM M ynOMflHyTbIM 
6a30BblM KOMMyTai^MOHHblM 0OOKOM B 
ynoMOHyTOM CMCTeMe m onpefleneHUB cfcopMaTa 
A rm cooGmeHMM nepeaflpecai4nn noTOKa m 
noATBepjKfleHi/m npneMa. 

39. LUoic30BOM 6ook KOMMyTaAMM no n. 38, 

OTOMHaiOLAMMCfl TeM, HTO ynOMOHyTblM 
i_uoio30bom 6ook KOMMyTau,i/in ocyi_AecTBOoeT 
noKanbHoe npMHOTMe peujeHMM o 
KoaccMcjDMKaAMM noTOKa m peujeHMM b OTBeT Ha 
coo6LneHne nepeaApecaAMM. 

40. LUoio30bom 6ook KOMMyTaAMM no n. 39, 
OTJiMHaHDLAMMCfl TeM, hto nepBasi noACMCTeMa 
nporpaMMHoro oSecneneHMfl BKnfonaeT 
npoTOKon ynpaBJieHUfi noTOKOM IFMP. 

41. LUjho30bom 6jiok KOMMyTapnn no n. 39, 
OTJlHHaKDLAHMCfl TeM, HTO ynOMflHyTblM 6a30BblM 
KOMMyiapMOHHbiH 6 jiok Mcnonb3yeT TexHonorMio 
Gigabit Ethernet. 

42. 1/lcnoriHMTenbHoe ycTpoMCTBo 
KOMMyTaAMM b CMCTeMe Arm nepeflann naKeTOB 
AaHHbix b ceTM, npuneM ynoMAHyTaa CMCTeMa 
BKTIfOHaeT 6a3QBblM KOMMyTaAMOHHbIM Stick, 
CBH3aHHbiM c ynoMAHyTbiM McnonHMTenbHbiM 
yCTpofiCTBOM KOMMyTaAMM nOCpeACTBOM TIMHMM 
CBA3M, a 6a30BblM KOMMyTaAMOHHbIM SllOK 
coflep>KHT KOHTponjiep m npou,eccop 
KOMMyTapMM, coAepKautee npoAeccop, naMETb 
m MHO>KecTBO nriaT ceTeBbix MHTepcjoeMCOB, 
npi/ineM KOHKpeTHaa OAHa M3 yKasaHHoro 
MHO>xecTBa nnaT ceTeBbix MHTepcfeMCOB 
o6ecneHMBaeT ynoMAHyTyio jimhmio cbasm, a no 
MeHbLLieH Mepe OAHa M3 ynoMHHyToro 
MHOKecTBa nnaT ceTeBbix MHTepcjDeMCOB HMeeT 
B03M0>KH0CTb CBA3M no MeHbLLieM Mepe C OAHMM 
ysnoM ceTM, m KOMnbhOTepHO-HMTaeMbiM 
nporpaMMHbiM koa, xpaHBLAMMC* Ha 
MaTepnanbHOM KOMnbioTepHO-HMTaeMOM 
HOCMTene, coAepwameM ynoM^HyTyio naMfiTb, 
npH 3TOM ynOMflHyTblH KOMnblOTepHO-HMTaeMblM 
nporpaMMHbiM koa oSecneHMBaeT B03M0>KH0CTb 
KOHTponnepy 6a30Boro KOMMyTaunoHHoro OrioKa 
KnaccucjDMAMpoBaTb noTOK m nepeaApecoBbiBaTb 
yKa3aHHbiM noTOK naKeTOB a^hhux M3 nepBoro 
y3na bo btopom y3en ceTM, n ynoMAHyTbiM 
KOMnblOTepHO-HMTaeMblM nporpaMMHbiM KOA 
oSecneHMBaeT B03M0>KH0CTb KOHTpormepy 
6a30Boro KOMMyTaLtMOHHoro 6noKa BbiAaBaTb 
KOMaHAbi ynoMBHyTOMy McnonHMTenbHOMy 


yCTpOMCTBy KOMMyTapMM AA^ BbinOJlHeHMB 
nepecbiJiKM ynoMSHyToro noTOKa ot nepBoro 
y3Jia ko BTopoMy y3ny nepe3 ynoM?iHyTbiM 
npoAeccop KOMMyTapMM, npM gtom pa3rpy>Ka?i 
nepecbiriKy naKeTOB AaHHbix ot KOHTponnepa k 

5 6a30B0My KOMMyTau,MOHHOMy 6ooKy. 

43. 1/lcnoriHMTejibHoe ycTpoMCTBo 
KOMMyTaLtMM no n. 42, OTJiMHaioLAeeca TeM, hto 
nepBbiM y3en coeAMHeH nepe3 nepByio OAHy M3 
MHO>KecTBa nnaT ceTeBbix MHTepcjDeMCOB c 

1Q ynOMflHyTbIM MCnOJIHMTeJIbHblM yCTpOMCTBOM 
KOMMyTau,MM, a btopom ysen BbiOpaH M3 rpynnbi, 
BKTiioHaioLAeM b ceOfl Apyroe McnoAHMTerbHoe 
yCTpOMCTBO KOMMyTaAMM, APyrOM 6a30BblM 
KOMMyTaAMOHHbIM 6flOK, LUnf030B0M 6jiok 
KOMMyTaAMM MOM maBHblM KOMnbfOTep, npM 3TOM 
BTopoM y3eo CB03aH c npoAeccopoM 
KOMMyTaAMM ynoMBHyToro 6a30Boro 
KOMMyTaAMOHHoro 6ooKa. 

44. HcnooHMTeobHoe ycTpoMCTBo 
KOMMyTaA^n no n. 42, OTJiMHaioLAeecfl TeM, hto 
nepBbiM y3eo BbiOpaH M3 rpynnbi, BKnioHaioLAeM b 

20 ceGfl Apyroe McnoriHMTeobHoe ycTpoMCTBo 

KOMMyTaAMM, APyrOM 6a30BblM KOMMyTaAMOHHbIM 
600K, LUOIO30BOM 600K KOMMyTaAMM MOM TOaBHblM 
KOMnbfOTep, npn stom btopom y3eo CBA3aH 
nepe3 nepByio OAHy ms MHOKecTBa noaT 
ceTeBbix MHTepcjDeMCOB c ynoMOHyTbiM 

25 MCnOOHMTeObHblM yCTpOMCTBOM KOMMyTaAMM, a 

ynoMAHyTbiM KOMnblOTepHO-HMTaeMblM 

nporpaMMHbiM koa oSecneHMBaeT B03M0>KH0CTb 
ynoM^HyTOMy KOHTpoooepy 6a30Boro 
KOMMyTaAMOHHoro 6ooKa BbiAasaTb KOMaHAy 

30 MCnOOHMTeObHOMy yCTpOMCTBy KOMMyTaAMM O 

tom, KaK o6pa6aTbiBaTb ynoMJRHyTbie naKeTbi 
AaHHbix b noTOKe, npMHOTOM ot ynoMBHyToro 
npoAeccopa KOMMyTaAMM. 

45. HcnooHMTeobHoe ycTpoMCTBo 

KOMMyTaAMM no n. 42, OTOMHaioLAeeco TeM, hto 

35 ynoMOHyTbiM npoAeccop KOMMyTaAMM 

Mcnoob3yeT pe>KMM acMHxpoHHOM nepeAaHM, 
peTpaHCOOAMio KaApoB, 6biCTpoAeMCTByioLAyio 
naKeTHyKJ KOMMyTaAMio, Ethernet co CKopocTbio 
10 M6/c, Ethernet co CKopocTbio 100 M6/c mom 
G igabit Ethernet. 

40 46. HcnooHMTeobHoe ycTpoMCTBo 

KOMMyTaAMM no n 42, oTOMHaiOLAeecfl TeM, hto 
no MeHbLLieM Mepe OAHa M3 ynoMAHyToro 
MHO>KecTBa noaT ceTeBbix MHTepcjDeMCOB 
npeACTaBooeT coSom noaTy ceTeBoro 

MHTepcj^eMca Ethernet. 

45 47. HcnooHMTeobHoe ycTpoMCTBo 

KOMMyTaAMM no n. 42, OTOMHaioLAeec?! TeM, hto 
no MeHbLLieM Mepe OAHa M3 ynoM^HyToro 
MHO>KecTBa noaT ceTeBbix MHTepcjueMCOB 
npeACTaBooeT co6om noaTy ceTeBoro 

5Q MHTepcjDeMca ceTM acMHxpoHHoro pe>KMMa 
nepeAann. 

48. HcnooHMTeobHoe ycTpoMCTBo 

KOMMyTaAMM no n. 42, OTOMHafomeecfi TeM, hto 
ynoMAHyTbiM KOMnblOTepHO-HMTaeMblM 

nporpaMMHbiM koa coa©P>kmt nepByio 

55 noACMCTeMy, MHCTaooMpoBaHHyio Ha 

ynoMfiHyTOM KOHTpoooepe, m BTopyio 
noACMCTeMy, MHCTaooMpoBaHHyto b naM?iTM 
MCnOOHMTeObHOro yCTpOMCTBa KOMMyTaAMM, npM 
3TOM ynoM?iHyTbie nepBao m BTopao 
noACMCTeMbi o6ecneHMBaioT MHcfcopMaAMOHHbiM 

60 O^MeH Me>KAy ynOMOHyTblMM MCnOOHMTeObHblM 
yCTpOMCTBOM KOMMyTaAMM M 6a30BblM 
KOMMyTaAMOHHbIM 0OOKOM B ynOMOHyTOM 
CMCTeMe. 

49. 1/lcnooHMTeobHoe ycTpoMCTBo 
KOMMyTaAMM no n. 48, OTOMHaiouteeco TeM, hto 
ynoMOHyToe McnooHMTeobHoe ycTpoMCTBo 
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C 2 


KOMMyTai iy\v\ cjiyxm b KanecTBe noAHMHeHHoro 
yana no OTHOLueHHHD k 6a30B0My 
KOMMyTaL^MOHHOMy SjlOKy, KOTOpblfi 

ocyLnecTBn?ieT noKanbHoe npuHfune peLueHi/ifi o 
Knaccnc(DMKai4MH noTOKa w pemeHuCi b OTBeT Ha 
cooBmeHne nepeaApecaLjMM. 

50. HcnonHMTenbHoe ycTpoficTBO 

KOMiviyTaAMM no n. 48, cnTii/HaioLAeecfl TeM, hto 


ynoMflHyTbifi KOMnbHaTepHO-HMTaeMbiM 

nporpaMMHbiw koa coAep>KMT nporpaMMHoe 
o6ecneneHne npoTOKOJia ynpaBneHMfl noTOKOM 
Ana KnueHTOB IFMP-C. 

ripnopuTeT no nyHKTaivi: 

31.01.1996 no nn. 1-23, 27-50; 

22.11 1996 no nn. 24-26. 
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KoMnoHeHTM KOHTpojuiepa 


Ta6jiHii;a 1 


MHKponpoiieccop 
CucTeMHaa naMiiTL 
MaTepuHCKaa iuiaTa 
IlaaTa ATM HHTepc|>eHca 
C T aiXHO HapHLIH HJ 1 H 
^CeCTKHH £HCK 
HaKonHTejTH 
Hctotohk rniTa hhs 
IIIaccH 


Ilpoueccop Intel Pentium, 133 MTij 
3VI1B 16 M6aHT/K3in 256 K 
MaTepuHCKaa miaTa Intel Endeavor 
Zeitnet PCI ATM NIC (155 M6/c) 

,Hhck IDE 500 M6aftT 

JJjir CTatmapTHMx rnoKHx h CD-ROM 

CTaHflapTHblH HCTOHHHK IIHTaHHJI 
CTaHji;apTHoe IIIaccH 
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RU 2189072 C2 


— — Taomma 2 

KoMnoHeHTbi KOMMyraTopa 

riepeKJiKDHaiomHH cepaeHHHK 

KoMmeKT MHKpocxeM KoMiineKT MHKpocxeM ATM KOMMyraTopa MMC 

Networks ATMS 2000 (6enaa MmcpocxeMa, cepa* mhk- 
pocxeMa, MHKpocxeMM MBUF, MHKpocxeMM PDF) 

I laMiiTB oSntfix zjaHHtDc CraH^apTHbie MO^ynn naMjrra 

CHeTHHKH naxeTOB CTaH^apTHBie chcthhkh 


MHKpOKOHTpOJUiepHBIH KOMITJieKC 

IflTB Intel 960CA/CF/HX 

flunaMiiHecKoe 03Y CTaimapTHBie uojsysm OTHaMHHecKoro 03Y 

n3y CxaimapTHoe n3Y 

<J>ji3in-naMaTi> CxaHjjapTHaji (Jmsin-naMaTt 

KoHTpojurep flHHaMHH.03Y CTaimapTHtie MHKpocxeMBi FPGA, ASIC h 

CABOeHHblH yHHBepcaJIBHLIH 

acHHxpoHHbiH npHeMonepeaa- 

ioiuhh nopT 16552 DUART 

BHemmiH Tafcviep CxaH^apTHBifi xafiMep 
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IIozty3eji npHeMonepe^a'mHKa 
<I)H 3 H^ecKKH HHrep(J)eHc PMC-Sierra PM5346 
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MapK • nOTOK 


•1662 

IOTOK 

fjm HHTSpOeHCi 
Ha Mcn.ycT.KOMMy-^ 

TauKH ? na 


ncnojib 3 * IFMP-C 
HJIH nOflrOTOBKH 
Hen . ycTp . KOMMyTa- 
uhm jijih nepecbiJiKH 
nocjiext . naiceTOB c 
^ COO T B . 3arOJIOBKOM 
h npeo 6 pa 3 , Ha 
HHTep$eftc MecTa 
h a 3 naweHHH 


HeT 


■1666 


'iTO T OK 

3 jih HHTep<J)eflca x 
xipyroM Hen. 
yCTpOHCTBe ^ 


HeT 
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1580 


■1668 

Bbi 6 op chop . MeTKH X b jihhhh) 

Mestsy KOHTpOJI JiepOM KOMMyT , 
H HCH.yCTp. KOMMyTaUHH 
HCTO^HHKa 


Bbl 60 p CB 06 , MeTKH X B J 1 HHHH 

MejKEy KOHTpojuiepoM romm. 
h Hen , ycTp * KOMMyTaqHH 

HCTOMHHKa 


r 
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y -1670 


oMflanwe cbo 6 . MeTKH y , Bbienp 
V 3 jiom KOMMyTauHH h nepejaasae-j 
Moft corjracHO npoTOKOJiy IFMP 


Bbl 60 p CBO 6 .M 0 TKH Y B JtH-J 

HHH Mewmy KOHTpOJI . KOMMyT • 

hctt . ycTp . KOMMyTauHH 
MecTa Ha3 HaneHHH 
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hhh x b y 

OToSpawe- 
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Hen* GSMP ZIJTH OTOdp.X 
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Hen. IFMP-C bjih noflroT* 
Hen .ycTp * KOMMyT - MecTa 
Ha 3 HaneHH^ gjih nepecbijiKH 
naKSTOB f npHHHTbIX no y c 
coots * 3 aroji . h npeobpa- 

3 OBaHHeM 


Hcnojib 3 • IFMP-C hjih nocroTOB-j- 
^H HCn.yCTp, KOMMyTauHH HCTOM- 
HHKa hjih nepecbijiKH nocjiej*. 
naKeTOB noTOKa k X c cootb . i 
aarojioBKOM h npeo 6 pa 30 BaHHeM ■ 


-1676 


Hen. IFMP-C jjjih nosroTO- 
BKH Hen * ycTp * KOMMyTauHH 
HCTOMHHKa hjih nepecbijiKH 
naKeTOB no X c cootb. 
3 aroHOBKOM h npeo 6 pa 30 - 
BaHHeM 
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